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The purpose of this study was to investigate the 
effects of classroom practices on the distribution of 
achievement within the classroom as well as on mean levels 
of achievement through the use of the Hierarchical Linear 
Model (Raudenbush & Bryk, 1986). The investigation focused 
on sixty classrooms - thirty from schools labeled as 
effective and thirty from schools labeled as ineffective. 
Data on teacher behaviors were gathered through classroom 
observations during which six dimensions of effective 
teaching were evaluated. These behaviors were interactive 
time-on-task, classroom management, strategies for 
monitoring student progress and providing opportunities to 
learn, strategies for presentation of content and 
questioning techniques, social/psychological environment of 
the classroom, and physical attributes of the room. 
Once unconditional models were examined and their 
results indicated that there was significant variation in 
the class-level regressions, total battery scores from state 
achievement tests and the relationship between those scores 
and SES, measured by fathers' education, served as the 
dependent measures of two explanatory models. The first 
model dealt with the teacher behaviors in concert, while the 
second sought to isolate more specific teacher behaviors 
which might be associated with achievement and the 
relationship between SES and achievement in the classroom. 
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Results from the HLM analyses revealed a significant 
positive effect of effective teaching behavior on 
achievement. Specifically, classroom management was found 
to be highly significant in increasing class mean 
achievement. Interactive time-on-task and school type were 
found to have ameliorating effects on the within-class 
SES/achievement link, while increased effective teaching 
behavior, overall, and instructional strategies, 
specifically, seemed to be associated with a strengthened 
SES/achievement link within the classroom. It was suggested 
that this increase in association between SES and 
achievement implied an instructional emphasis by effective 





In 1966, Coleman (see Coleman, et al., 1966) and his 
team of researchers conducted the Equality of Educational 
Opportunity Study (EEOS) which was intended to point to 
inequalities in educational opportunity based on race, 
social factors, gender or religion and relate these 
inequities to differences in student achievement. It was 
expected that such an investigation would highlight the 
impact of the school on student achievement. Surprisingly, 
the school level factors considered in the study did not 
show a significant relationship with achievement beyond the 
impact of family background and student ability. This now 
famous study challenged conventional wisdom that schools and 
their policies and practices have an ameliorating effect on 
the potentially negative impact of a child's socioeconomic 
background on his/her academic achievement. 
In response to the Coleman, et al. (1966) study, 
researchers such as Weber (1971) and Edmonds (1978) began to 
investigate schools which, given their socioeconomic 
composition, should have exhibited low achievement but whose 
students performed at a high level. Such research points to 
Edmonds' and others' belief that inherent in the definition 
of an "effective school" is the notion that student 
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achievement must be equitably distributed among all children 
in the school. In other words, high mean school achievement 
alone does not necessarily an effective school make. All 
subsets of students must achieve at a high level in order 
for the school to be classified as effective (Levine & 
Lezotte, 1990). Parallels to the logic of this argument can 
be asserted at the level of the classroom. 
If, by definition, effective schools lessen the impact 
of socioeconomic factors on achievement at the school level, 
then effective teachers should also distribute achievement 
equitably at the classroom level. In fact, it would seem 
that the equitable distribution of achievement at the 
classroom level would be a prerequisite for the same at the 
school level. 
Recent teacher effectiveness research has been 
primarily focused on "process-product" relationships in 
which some particular teacher behavior or group of behaviors 
(the process) is seen to influence student outcomes - most 
predominantly achievement (the product). Although equity 
and quality, that is, high achievement in the classroom is 
clearly implied by the process-product paradigm, no studies 
have been carried out which directly investigate the effect 
of teacher behaviors and characteristics on the relationship 
between student achievement and socioeconomic status within 
the classroom. However, there has been movement by school 
effectiveness researchers in the recent past to include 
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teacher/classroom behavioral variables in typical school 
effects designs (Stringfield, Teddlie, & Suarez, 1985; 
Teddlie, Kirby & Stringfield, 1989). 
Generally, process-product researchers have attempted 
to make their student samples as homogeneous as possible so 
that the relationships between teacher behaviors and the 
outcome of interest would not be obscured by the presence of 
subjects who differ widely from each other, as is prudent 
when correlating any two variables (Borg & Gall, 1989). 
This has been accomplished by analyzing levels of SES 
separately (Brophy & Evertson, 1976; Good, Ebmeier & 
Beckerman, 1978) or by including only one level of 
socioeconomic status in the study. As a result, process-
product research has not been able to inform teachers about 
the ways that their behavior impacts relationships between 
variables (e.g., SES/achievement) within their classrooms. 
Further, most of these studies have generated 
correlations between frequencies of teacher behaviors and 
class mean achievement or mean affective outcomes. 
Numerically this poses no problem, but conceptually, 
investigation of relationships to mean levels of outcome do 
not illuminate fully the effects of teacher behavior on 
student achievement (Burstein, 1982), particularly since, 
ultimately, outcomes of individual pupils of all backgrounds 
are of concern (Averch, Carroll, Donaldson, Kiesling & 
Pincus 1972). In other words, as has been intimated, 
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modeling the relationship of teacher behaviors to the 
distribution of achievement within the classroom may be of 
more substantive interest, particularly from an 
equity/quality perspective than correlations based on cross-
class data. 
For these reasons, Brophy and Good (1986) caution that 
it is important to reconsider teacher behaviors as parts of 
larger patterns occurring in particular contexts. These 
authors go on to say that future research in teacher effects 
will need to record data in such a way that within classroom 
relationships can be studied as well as between classroom 
relationships. 
The recommendations of Brophy and Good (1986) call for 
present researchers to view teacher effects data from a more 
appropriate "multilevel" perspective. This appeal has been 
shared by a number of researchers both past and present 
(Burstein, 1982, 1989; Cronbach, 1976; Kennedy, Stringfield 
& Teddlie, 1993; Murnane, 1975; Lee, 1986; Raudenbush & 
Bryk, 1986, 1989). 
A multilevel perspective implies a point of view in the 
examination of educational data. As stated by Burstein 
(1982), 
One begins with the obvious notion that the process of 
schooling takes place in a multilevel (more precisely, 
hierarchical) organization involving, in its most 
concise form, three levels: pupils, 
classroom/teachers, schools. Pupils receive 
instruction, either individually or in groups, from 
teachers in classrooms; these classrooms, and the 
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pupils and teachers within them, are located within the 
schools (p. 1). 
Because of these organizational features, the effects 
of schooling on individual pupil performance can exist both 
between and within the levels of the educational system. 
Since the conceptual models of the effects of schooling are 
multilevel (Barr & Dreeben, 1983), the statistical models 
must also be multilevel. Unfortunately, until recently, 
such a match between the conceptual and statistical models 
has not been possible. However, advances in statistical 
modeling, particularly Hierarchical Linear Modeling (HLM) 
offer the statistical tools needed to formulate and test 
more realistic models of schooling (Raudenbush & Bryk, 
1986). 
Statement of the Purpose 
The purpose of this study is, using the HLM 
methodology, to investigate the extent to which particular 
teacher characteristics and behaviors in the classroom 
affect the magnitude of the relationship between 
socioeconomic status and achievement in third and fifth 
grade classrooms in two Louisiana parishes and whether this 
effect is more evident in schools labeled as effective. 
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Definition of Terms 
Multilevel Data 
Although Burstein (1980) distinguishes between the 
terms "multilevel" and "hierarchical" by saying that the 
former refers to horizontal configurations while the latter 
arises from the experimental design literature and refers to 
the nesting of one experimental unit within another, this 
study makes no such distinction. For the purposes of this 
study, the terms will be used synonymously and will refer to 
the nesting of one experimental unit within another unit. 
Specifically, students are nested within classrooms 
(teachers) which are nested within schools. 
Hierarchical Linear Models 
Although there have been several approaches developed 
in the recent past for dealing with multilevel data, (e.g., 
Goldstein's (1986) Multilevel Mixed Linear Model; DeLeeuw & 
Kreft's (1986) Random Coefficient Model; and the General 
Multilevel Linear Model (Mason, Wong & Entwisle, 1984), the 
method employed for analysis of the present data will follow 
that presented by Raudenbush & Bryk (1986) - the 
Hierarchical Linear Model (HLM). This approach to 
multilevel analysis draws heavily from the work of Lindley & 
Smith (1972) in explicitly laying out a hierarchical 
structure in which parameters estimated at one level become 
the outcome variables at the next higher level and in the 
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use of Bayesian estimation to arrive at model parameter 
estimates. 
Need and Significance of the Study 
Need 
Ideally, classroom teachers should encourage academic 
progress of every student regardless of race, ethnicity or 
family background. Unfortunately, the relationship between 
academic achievement and socioeconomic status in classrooms 
is persistent (Lee, 1986; Teddlie & Stringfield, 1993; 
White, 1982). St. John (1970) goes so far as to conclude 
that the effect of social class on achievement is so 
powerful "that the influence of other background and school 
factors can be detected only if socioeconomic status (SES) 
is first neutralized through matching or statistical 
control" (p. 255). 
It would seem that in order to hold out a greater hope 
for realizing the ideal of an equitable distribution of 
achievement in our public schools it is necessary to 
investigate what effect, if any, teacher demographic 
characteristics and teacher behaviors identified as 
effective have on the link between SES and achievement. Such 
investigations are of particular interest if it is found 
that these teacher behaviors can be manipulated. It is to 
this end that the present study addresses itself. 
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Significance 
Studies linking socioeconomic status and academic 
achievement are abundant. White's (1982) meta-analysis of 
over 200 studies supports such a statement. Further, 
Brookover, Beady, Flood, Schweitzer, and Wisenbaker (1979) 
and Teddlie, Falkowski, Stringfield, Desselle, and Garvue 
(1984) have shown that 40-60% of the variance in mean school 
achievement can be accounted for by mean school SES, 
although there are multicollinearity problems inherent in 
these studies. Such studies span many grade levels, types 
of academic measures and types of socioeconomic indicators. 
Therefore, "this relation is so widely accepted that it is 
often cited as a self-evident fact" (White, 1982, p. 461). 
Process-product research linking teacher behavior and 
student achievement is also a dominant theme in educational 
research. Brophy and Good's (1986) review of numerous 
studies in this field point to the fact that teacher 
behavior can influence academic achievement and that many of 
these behaviors can be manipulated to increase achievement. 
Process-product research has also provided insight into the 
dynamics of the classroom experiences of students from 
different socioeconomic backgrounds. 
As can be seen, the inclusion of the central 
variables - teacher behavior, socioeconomic status, and 
achievement - in the present study is certainly not novel. 
However, to consider the relationships among these variables 
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from a hierarchical perspective is. To be sure, bivariate 
correlation of these variables and between-class comparisons 
in past research have done much to forward knowledge about 
how teachers behave and how children of various backgrounds 
achieve, but classroom research has seemingly ignored within 
class relationships, such as the SES-achievement link, which 
may vary systematically across classes due to the influence 
of differential teacher behavior. The investigation of 
these systematically varying within-class relationships is 
at the heart of the present study. Additionally, the study 
offers a significant departure from most of the current HLM 
research on teacher effects in that it seeks to study these 
relationships on the classroom level rather than the school 
level. Further, this investigation uses true behavioral 
data rather than archival data which has been used in most 
other HLM studies. It is hoped that with the use of such 
data, a more complete picture of the effects of teacher 
behavior on the strength of the SES-achievement link within 
classrooms may be drawn. 
Research Questions 
Specifically, the present study using the HLM 
methodology hopes to shed light on the following issues: 
1. Is there a relationship between SES and achievement, on 
average, within classrooms? This will be accomplished 
by testing the hypothesis that the mean SES-achievement 
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slope (pooled within all classrooms) is zero. It is 
expected that this null hypothesis will be rejected. 
2. Do mean achievement levels and SES-achievement 
relationships vary across classrooms? This will be 
accomplished by answering two questions: a) Does the 
variability in mean achievement across classrooms 
represent more than sampling error? and b) Does 
classroom variation in the strength of the SES-
achievement relationship represent more than sampling 
error? Both of these questions involve the testing of 
variances. Question (a) can be answered by testing the 
null hypothesis that the observed differences among 
classrooms in mean achievement (the variance of mean 
achievement) could have occurred by chance alone. 
Question (b) can be answered by testing the null 
hypothesis that the variance among classrooms in the 
strength of the SES-achievement relationship could have 
occurred by chance alone. It is expected that both of 
these hypotheses will be rejected. 
Once the above issues have been addressed using what 
can essentially be termed a "null" between-class model, the 
central, and more interesting, questions of the study may be 
pursued. These questions involve building and testing 
between-class models which seek to identify variability 
among classrooms with regard to mean achievement and 
strength of the SES-achievement relationship as a function 
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of school effectiveness and teacher characteristics and 
behaviors. 
Specifically: 
3. Is there a difference in the magnitude of the SES-
achievement relationships between schools identified as 
"effective" and "ineffective"? 
4. Does increasing time-on-task decrease the variability 
of mean achievement and decrease the strength of the 
SES-achievement link within classrooms? 
5. Does the increasing quality of teacher behavior in the 
areas of instruction, climate and classroom management 
increase mean achievement and decrease the strength of 
the SES-achievement link within classrooms? 
Each of these questions can be investigated by 
including the aforementioned variables in the between-class 
regression model which utilizes the mean achievement (the 
intercept) for each class and the SES-achievement link (a 
beta-weight) as dependent variables and then testing the 
null hypotheses that the regression coefficients for this 
between-class model are zero. 
Scope and Limitations 
As an outgrowth of behavioral psychology, much of the 
teacher effects research has described what happens in 
classrooms but seldom gives an explanation as to why. The 
present study shares this particular limitation in that it 
does not attempt to establish causal relations in the 
experimental sense, but focuses instead on analyzing 
correlations. Nevertheless, the findings of this study may 
lead to the formulation of hypotheses that can be tested in 
the more restrictive experimental context. 
Another limitation of the study is related to the data 
used for the analysis. Data were collected in only two 
elementary grades. Several researchers have suggested that 
elementary data may not be generalizable to middle or high 
school (Purkey & Smith, 1983: Virgilio, Teddlie, & Oescher; 
1991). However, it can be argued that primary school is 
worth investigating because of the long term influence it 
appears to have on a child's academic career. Primary 
school is also the educational level at which almost all 
school effectiveness studies have been conducted (Brookover, 
et al., 1979; Mortimore, Sammons, Stoll, Lewis & Ecob, 1988; 
Teddlie, et al., 1984). Further, the influence of 
socioeconomic status in the primary grades is likely to be 
more distinct and more easily isolated (Kennedy, 1990). 
The present study may also be limited in that the 
socioeconomic data were reported by the students. It has 
been suggested that young schoolchildren cannot accurately 
report paternal occupation (Mason, Hauser, Kerckhoff & Poss, 
1976). However, each student's responses were verified 
through the classroom teacher. 
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Lastly, although the schools that were utilized in the 
study were chosen through a regression procedure which is 
explained in later chapters, it was still necessary to 
obtain permission from each school's principal to access the 
teachers and students within those schools. In this sense, 
the school's participation in the study could be considered 
voluntary. Although comparisons were made to assess the 
representativeness of the sample, caution may be advised in 
generalizing the findings to other non-volunteering schools. 
Summary 
As has been stated, the relationship between a child's 
social class and his achievement is one of the more 
consistent (and persistent) findings in the educational 
research. Although the present study does not attempt to 
identify causal agents linking family background to 
achievement, the effort is made to identify class (teacher) 
level factors which may impact this relationship. 
The following chapter will present a review of the 
relevant literature and describe in detail the nature of the 
model which will be studied. The third chapter will outline 
the sampling, instruments, and statistical methods employed 
in the investigation. The final two chapters will present 




Teachers and the researchers who study them have long 
been interested in increasing the academic achievement of 
students. As a result, much research over the past thirty 
years has been directed at trying to identify particular 
teacher attributes and behaviors which have some bearing on 
bolstering low achievement or maintaining high achievement, 
usually defined as scores on a standardized instrument. 
In its earliest phase, the research called, both 
directly and indirectly, for the equitable distribution of 
high achievement within the classroom regardless of ability, 
ethnicity or socioeconomic status. As this work continued 
to evolve, the inclusion of "context" variables in research 
designs brought about a more expanded view of effective 
schools and teachers which posed questions involving 
efficiency, as well as equity. In short, the ideal 
classroom, regardless of context, is one in which "input 
variables," such as, student background, attitudes, or 
personality, would be insignificant in their prediction of 
successful achievement. Such a classroom would make it 
possible for schools to become what they have been 
historically portrayed - the "great equalizers of the 
conditions of men" (Greer, 1972). 
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Investigation of school and teacher effects on student 
achievement has been conducted under various rubrics. It is 
the intention of the following review to explore these 
studies with regard to their methodologies, as well as their 
findings. The review will then discuss the Hierarchical 
Linear Modeling (HLM) methodology to be used in the present 
investigation. It is believed that the multilevel 
perspective of HLM will be useful in revealing relationships 
among background, process and outcomes across and within the 
levels of the educational system not previously evident with 
other paradigms. 
School Effects and School Effectiveness 
The Educational Production Function 
As defined by Geske and Teddlie (1990, p. 194), "an 
educational production function expresses mathematically the 
relationship between school inputs (e.g., socioeconomic 
factors, student characteristics and teaching personnel) and 
school outputs (e.g., gains in achievement results, growth 
in cognitive skills, and affective behavior)." The most 
prominent of the early production function studies is the 
Equality of Educational Opportunity Study (Coleman, et al., 
1966), better known as the Coleman Report. 
The U.S. Office of Education (Mosteller & Moynihan, 
1972, p. 4-5) commissioned James Coleman and seven other 
researchers to undertake a study of public schools directed 
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at documenting differences in educational opportunity which 
were based on race, religion or national origin. The study 
involved some 570,000 students and more than 60,000 teachers 
and administrators and "became a central model for school 
effects research for the next twenty years" (Kennedy, 1990). 
The study showed clearly that the bulk of school 
characteristics considered had only a minimal effect on 
student achievement beyond the impact of family background. 
However, of the school-related variables examined, teacher 
characteristics had the greatest impact. 
The controversial findings of the Coleman Report 
launched many challenges from other researchers on both 
conceptual and methodological grounds, bringing on a flurry 
of research activity. It could be said that the knowledge 
we now possess about schools, teachers and their effects on 
achievement may have been much delayed had Coleman's work 
produced the expected outcomes. 
From a methodological perspective, Hanushek and Kain 
(1972) questioned the relationship of the sampling units to 
the analysis and inference levels of the study. 
Additionally, it has been suggested that because the 
questionnaires used to document school resources only 
addressed the presence or absence of resources and did not 
consider quality, their utility was limited (Armor, 1972). 
These criticisms notwithstanding, many of the studies 
which attempted to rebut the findings of the EEOS (Hanushek, 
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1972; Katzman, 1971; & Levin, 1970), although improved in 
the areas of specificity of the production function and 
methodological and statistical techniques, were not 
completely successful (Geske & Teddlie, 1990). Hanushek's 
(1986) meta-analysis of 147 educational production function 
studies continued to point to the absence of significant 
effect for such teacher input variables as teacher/pupil 
ratio, teacher experience, teacher salary and teacher 
education. 
Geske and Teddlie (1990) point out that the educational 
production function research paradigm has been consistently 
unable to show significant teacher effects because of its 
"inability to capture 'skill' differences across teacher 
inputs." They go on to conclude: 
The concept of skill differences acknowledges that 
teachers with the same measured attributes (e.g., years 
of experience, college degrees, state teaching 
certificates) may exhibit quite different teaching 
styles and methods in the classroom, and that some of 
these differences in behavior or technique may be 
important determinants of school achievement. Although 
teachers may be the most important input variable in 
the school process, the measures of teacher attributes 
used in production function studies may not adequately 
detect or capture those teacher qualities or behaviors 
that systematically count, (pp.198-199) 
Murnane and Nelson (1984) see such variation in 
teaching practice as unavoidable and much desired. They 
write: 
...effective teaching requires information about the 
skills and personalities of students and about how 
students interact that can only be obtained during the 
classroom process. [Therefore] what one teacher does in 
applying a particular broadly defined method will 
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diverge, often considerably, from what another teacher 
does. (pp. 362-363) 
These characterizations of teaching techniques as 
largely idiosyncratic activities serve only to highlight the 
notion that students organized as classroom groups nested, 
as it were within teacher, can and do receive quite variable 
instruction from other such aggregates even within the same 
school. Such a nested arrangement of students within 
educational "treatments" requires a quite different type of 
conceptualization from that forwarded by the educational 
production function to detect those school factors and 
teacher behaviors that do impact achievement. 
Teacher Effects as Part of School Effectiveness Studies 
As a result of criticisms like those stated above, 
other educational production researchers have included 
additional educational effects in their work in an attempt 
to show that school inputs do not predict student outcomes 
independent of school process. While Coleman, et al. used 
only school level, archival data in the 1966 study, 
Brookover, et al. (1979) added climate questionnaires that 
assessed learning environments in schools and classrooms 
(such as teacher assessments of schools' educational 
climates). He and his colleagues found that although climate 
variables were highly correlated with initial 
characteristics of students and teachers, these variables 
explain as much variation in achievement as do school input 
variables. 
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Some years later, Teddlie, et al., (1984, 1993), 
replicated Brookover's work. Five orthogonal second-order 
factors - two SES factors and three school climate factors -
emerged from these researchers' use of a second order factor 
analysis. It was found that the three school climate 
factors, taken together, predicted more variance in student 
achievement (39 percent) than did the SES factors (34 
percent), thus confirming and extending Brookover's results. 
A recent reanalysis of the Teddlie, et al., data by Kennedy, 
Stringfield and Teddlie (1993) found similar results using 
the Hierarchical Linear Modeling methodology. 
Rutter, Maughan, Mortimore, Ouston, and Smith (1979) 
conducted a three year study in twelve secondary schools in 
England. The school processes of interest included academic 
emphasis, rewards and punishments, teacher actions in 
lessons, conditions of learning for students and student 
responsibility and participation in the school. Data on 
processes were derived from pupil response to 
questionnaires, interviews with teachers and classroom 
observation. In general, Rutter and his fellow researchers 
found that despite large differences in input 
characteristics, there were substantial and statistically 
significant differences between school outcomes and that 
these differences were systematically related to school 
characteristics (e.g., identifiable factors in academic 
emphasis, teacher behavior, etc.). 
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Other studies (Teddlie, Kirby, & Stringfield, 1989; 
Teddlie & Stringfield, 1993; Virgilio, Teddlie, & Oescher; 
1991) added teacher classroom behavioral variables more 
often associated with teacher effects research to typical 
school effects designs. Specifically, Teddlie, Kirby & 
Stringfield (1989) reported that teachers in effective 
schools outscored teachers in ineffective schools on nine of 
ten effective teaching dimensions, including time on task, 
independent practice and high expectations. They further 
found that teachers in effective schools exhibited less 
variation in their behavior than their counterparts in 
ineffective schools. 
Expanding the Teddlie, et al. (1989) study, Virgilio, 
Teddlie, and Oescher (1991) added a "typical school" level 
of effectiveness to be investigated and found that the three 
levels of effectiveness had "distinct effects" (p.162). 
These researchers reported: 
...Teachers in more effective schools consistently 
exhibited the following behaviors: a) began classes on 
time, b) used transition time effectively, c) used a 
positive approach to managing student behavior, d) 
focused students back "on task" when necessary, e) used 
above average instructional strategies in lesson 
presentations, f) displayed student work in the 
classroom and g) established a positive learning 
environment, (p. 162). 
Further replicating the results of the Teddlie, et al. 
(1989) study, Virgilio (1991) and her colleagues also found 
teachers in more effective schools behaving more similarly 
to one another than those in less effective schools. 
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Additionally, this study included the investigation of grade 
level differences (elementary vs. junior high) and noted 
differences in mean and deviation scores which suggest 
differential school processes at operation in those two 
levels. 
Although these studies have included teacher level 
variables in their analyses and have produced many useful 
findings, their single level analyses have not allowed for 
the observational dependencies which are inescapable when 
dealing with intact classroom groups which are nested within 
schools. A notable exception, however, is the investigation 
conducted by Teddlie, Kirby and Stringfield (1989) which 
included analyses at both the school and classroom levels in 
an attempt to better model the data. The present study 
will account for these dependencies using the HLM 
methodology which allows for the simultaneous consideration 
of both within-group and between-group components of 
educational relationships. 
Norms for School Effectiveness: Equity, Quality and 
Efficiency 
Having traced the development of the school 
effectiveness research paradigm, it seems appropriate to 
discuss these studies from an expanded, political 
perspective. Wimpelberg, Teddlie, and Stringfield (1989) 
have summarized the "post-Coleman" (p. 82) effective schools 
research and have proposed that this research can best be 
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categorized as being of two distinct genre - one of equity 
and one of efficiency. They go further to suggest a third 
era which should serve both interests. It is within the 
boundaries of these authors' framework that issues of 
equity, quality and efficiency can most easily be discussed. 
Ronald Edmonds, an advocate for the equitable 
distribution of achievement in American schools, defined 
"equity" as "a simple sense of fairness in the distribution 
of the primary goods and services that characterize our 
social order" (1979a, p. 2). He believed that one of the 
primary services of our social order was education which he 
defined as the "early acquisition of those basic school 
skills that assure pupils successful access to the next 
level of schooling" (1979a, p. 2). Edmonds was convinced 
that children of the poor were being systematically denied 
this service. Edmonds (1979a) stated: 
Schools teach those they think they must and when they 
think they needn't, they don't. That fact has nothing 
to do with social science, except that the children of 
social scientists are among those whom schools feel 
compelled to teach effectively. There has never been a 
time in the life of the American public school when we 
have not known all we needed to in order to teach all 
those whom we chose to teach, (p. 3) 
As a result of these views, Edmonds, among others, took 
the Coleman Report (1966) findings of the school's seeming 
nonrelevance to student achievement as a challenge and set 
out to prove otherwise. This was done by searching for 
schools for the "urban, poor" which did provide higher 
achievement in spite of socioeconomic and family factors. 
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Edmonds' search was an admirable pursuit - and a 
successful one. However, it is interesting to note that 
Edmonds and his followers used the education received by 
middle-class children as the standard by which to judge the 
achievement of children in lower socioeconomic levels. This 
view assumes that the education all middle-class children 
receive is of a high quality. Such an assumption is 
erroneous in that middle-class children have also been found 
to receive education that is of low quality (see, for 
example, Stringfield, Teddlie & Suarez, 1985). Therefore, 
merely equalizing educational quality may not be sufficient 
in assuring effective schooling. Nonetheless, this 
assumption brought about a series of investigations which 
exclusively studied schools serving children of low 
socioeconomic status (Brookover, et.al, 1979; Edmonds, 
1979b; Klitgaard & Hall, 1974; Weber, 1971). 
Wimpelberg, et al. (1989) point to the emergence of a second 
era of school effectiveness research as continued work in 
the area of school effectiveness discovered that the 
"formula" for effective schooling espoused by equity 
researchers was not replicated by research on secondary and 
higher SES schools (Hallinger & Murphy, 1985; Miller & 
Yelton, 1987). This era is one which Wimpelberg, et al. 
(1989) report shifted value categories from equity to 
"efficiency." 
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This value shift is described by Wimpelberg, et al. 
(1989) not as a substitute for equity but as a "by-product" 
of a research shift to concerns for effectiveness (i.e., 
quality) in all schools as well as concerns for controlling 
fiscal resources. However, the researchers' assertion that 
this shift might have been part of a broader based political 
movement toward "excellence" is far more interesting. 
William Boyd (1987) states that the rising level of 
education in the general population, particularly the middle 
and upper-middle classes has had the effect of making these 
citizens "...more sophisticated, discerning, and demanding 
consumers of educational services...This makes the public 
and especially the very highly educated upper-middle class, 
increasingly quality conscious and unwilling to accept 
mediocre schooling services" (p. 86) 
As a result, Wimpelberg, et al. (1989) propose that the 
future of effective schools research take on the dual 
purposes of equity and efficiency. They conclude: 
Effective schools research that is context-sensitive 
may be important to the improvement of schools for the 
poor and the preservation of public schools for the 
middle class. ...Research that is sensitive to 
multilevel effects, in particular the effects of 
individual practices and adult attitudes on children of 
varying SES backgrounds within classrooms, can preserve 
something of the equity impulse and may be a link to 
stabilizing the middle class population in already 
socio-economically integrated public schools, (p. 102) 
This type of multilevel analysis of within classroom 
relationships is precisely the endeavor of the present 
study. 
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Teacher Effects and Teacher Effectiveness 
The next research area of interest is the study of 
teacher effects which has developed separately from the 
study of school effects over the past 20 years. The 
process-product paradigm which attempts to honor the 
individualistic nature of teacher behaviors by investigating 
actual teacher behavior in the classroom is the focus for 
the following section. However, it should be noted that 
this paradigm largely ignores the hierarchical structure of 
educational data. 
Correlational Process-Product Research of Teacher Effects 
What do good teachers do? The answers to this question 
are complex, and in some ways elusive (Olson, 1988). 
Nevertheless, answers - if only partial ones - have been 
generated by the process-product research paradigm. In 
general, the study of "teacher effects" (as termed by Brophy 
& Good, 1986) has evolved through six paradigms of which 
"process-product research" is one of the more recent 
(Borich, 1986). In this paradigm, classroom/teacher 
characteristics are viewed as the processes which impact the 
product, student outcomes. This belief in a causal 
connection between teacher behavior and pupil behavior is 
reflected in the inclusion of behavioral interactions in the 
operational definitions of variables - a feature quite 
different from previous paradigms that related effective 
teaching to general personality characteristics of the 
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teacher which were assumed to impact the general 
disciplinary climate of the classroom. It is interesting to 
note that a similar evolution occurred in the research of 
school effects with the substitution of behavioral 
considerations for survey items, as noted in the previous 
section of this review. 
Brophy and Good (1986) have summarized the findings of 
this research in this way. "Achievement is maximized when 
teachers emphasize academic instruction as a major part of 
their own role, expect their students to master the 
curriculum and allocate most of the available time to 
curriculum-related activities" (p. 360). Further, effective 
teachers present information actively and clearly, are task 
oriented, and move at a relatively fast pace (Good, 1983; 
Good, Grouws, & Ebermeier, 1983; Smith & Land, 1981). They 
limit student decision making choices, socialization, and 
nonacademic activities (Good, 1983; Medley, 1977; Stallings, 
Needels, & Stayrook, 1979). 
Through a careful analysis of the literature on 
teaching behaviors, Teddlie, Virgilio, and Oescher (1990) 
identified three major skill areas of teacher effectiveness, 
all of which are reflected in the above descriptions: 
classroom management, instruction, and classroom climate. 
Classroom Management Research. Good classroom 
management leads to more learning; poor classroom management 
leads to less learning (Coker, Medley & Soar, 1980; Good, 
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Grouws & Ebmeier, 1983; Good & Brophy, 1987). This point of 
view can be found in much of the professional literature 
(Anderson, Evertson & Brophy, 1979; Medley, 1977; 
Rosenshine, 1976; Soloman & Kendall, 1976; Stallings & 
Kaskowitz, 1974). As Brophy and Good (1986) state: 
The largest adjusted achievement gains occurred in 
classes of teachers who were well organized, who 
maximized the time devoted to instruction and minimized 
time devoted to preparation, procedure, or discipline, 
and who spent most of their time actively instructing 
the students and monitoring their seatwork. (p. 350) 
In addition, Soar and Soar (1979) found that effective 
teachers limited pupil freedom of choice, restricted 
physical movement, allowed fewer disruptions, controlled 
pupil behavior and talked more - but only up to a point of 
diminishing returns where too much teacher control had a 
negative effect. 
Effective teachers allowed fewer disruptions of all 
types than less effective teachers according to Good, Grouws 
and Ebmeier (1983) and interrupted less what they were doing 
for matters related to student misconduct (Larrivee & 
Algina, 1983). Good teachers prevent student misconduct 
(Good, 1983) by anticipating problems thus limiting 
opportunities for students to be disruptive (Kounin, 1970). 
One way effective teachers limit disruptive opportunity is 
by using less time for transitions (e.g., going from one 
activity to another) and clearly communicating when such 
transitions were taking place (Brophy, 1979; Doyle, 1984). 
28 
Key to establishing such smooth transitions and 
successful management in general is establishing clear and 
consistent routines so students know what to do and when 
(Brophy, 1983; Rogoff & Wertsch, 1984). Emmer, Evertson and 
Anderson (1980) showed that the seemingly automatic, smooth 
functioning of the classrooms of successful managers 
resulted from the fact that not only were students told what 
was expected, but also had correct procedures modeled for 
them. Such routines make it possible to have a number of 
activities going on simultaneously (Doyle, 1985). On the 
other hand, rules should be kept to a minimum and should 
have a convincing rationale (Good & Brophy, 1987). 
Although effective teachers exhibit more appropriate 
behaviors in the area of classroom management, it is obvious 
that effective management techniques should only pave the 
way for effective instruction. 
Research on Effective Instruction. That students learn 
what they spend time on is hardly a startling research 
finding. Corno (1979) concluded, "Time becomes the most 
immediately promising focal point in the effort to improve 
achievement." Further, spending time on noneducational 
tasks leads to lower achievement (Larrivee & Algina, 1983). 
Rosenshine (1976) found that essential for achievement is 
time spent engaged in relevant content. 
However, because time is not related to achievement in 
any simple or direct way (Karweit, 1983), merely allocating 
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time to a subject is not as important as what happens during 
that time. Brophy and Good (1987) have said, "Some teachers 
who allocate less time for a subject have considerably 
higher rates of academic learning time because they involve 
students more in appropriate tasks" (p. 36) and because they 
clearly explain things. 
Brophy and Good (1986) in their comprehensive review of 
process-product research found clarity of presentation to be 
"one of the more consistent correlates of achievement" (p. 
354). The structuring of optimal lessons with regard to 
clarity include the following: providing overviews of what 
is to be learned, outlining content, signaling transitions 
between parts, focusing on main ideas, relating new 
information to what has been learned previously, giving 
examples, summarizing subparts and reviewing main ideas at 
the end (Good & Brophy, 1987). 
Although not directly related to clarity, another 
aspect of effective instruction is structuring lessons at an 
appropriate pace. A relatively rapid pace is best (Good, 
1983; Good & Grouws, 1975), but not at such a rapid pace 
that the teacher does not have enough time to think and 
adjust instruction as needed. It has also been suggested 
that faster pacing is appropriate in dealing with lower 
level skills, but that some wait time between teacher 
questions and student answers is beneficial to achievement 
with regard to higher level objectives (Tobin & Capie, 
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1982). Further, it has been found that students who were 
involved in interactive teaching achieved at a higher rate 
than those who were engaged in seat work (Brophy, 1982; 
Stallings & Kaskowitz, 1974). 
Classroom Climate. The overall climate of the 
classroom has been found to be another teacher-controlled 
aspect of instruction which affects achievement. Teachers 
who focus on authority and discipline have been found to be 
ineffective in promoting academic achievement (Brophy, 1983; 
Flanders, 1970). Yet, an excessively warm climate has not 
been related to increased achievement either (Rouk, 1979). 
The general conclusion has been that a neutral climate is 
best where teachers are business-like, enthusiastic, non-
evaluative, objective, relaxed and believe that their 
students are capable of learning (Doyle, 1985; Brophy & 
Evertson, 1976; Brophy & Good, 1986; Good, 1983; Soar, 1968; 
Wright & Nuthall, 1970). 
Experimental Process-Product Research on Teacher Effects 
Thus far, the studies of teacher effectiveness 
considered have been correlational in nature. However, the 
process-product research paradigm has also produced 
experiments which came about as a result of the accumulation 
of some stable findings and in response to a call by 
Rosenshine and Furst (1973) for work on the "descriptive-
correlational-experimental loop." 
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Gage and Needels, (1989) reviewed 13 experiments in the 
area of teacher effectiveness which met eight criteria: 
1. Regular teachers were studied. 
2. The regular curriculum was used. 
3. A whole school term or year was devoted to the 
experiment. 
4. Random assignment of teachers (or some instances, 
schools) was often used in forming the 
experimental and control groups. 
5. The independent variables were derived (in large 
part, at least) from the findings of prior 
correlational studies of process-product 
relationships. 
6. The teachers were observed. 
7. Measures of implementation were obtained. 
8. Measures of student achievement, attitude, and 
conduct were obtained. 
All of the thirteen experiments included both treatment and 
control groups. Treatment groups were trained in a set of 
teaching practices, while control groups were not. 
Overall, the teacher education programs brought about 
substantial increases in the use of the recommended teaching 
practices in all but one of the studies analyzed. 
Additionally, these programs, based substantially on the 
results of previous correlational process-product studies, 
tended to improve mean class achievement by about 20 
percentile ranks. According to Gage and Needels (1989): 
In view of the brevity of the typical teacher education 
program used in these experiments, the results are 
substantial. More extended and thorough teacher 
education programs might produce even stronger 
results.... The general conclusion inferable from these 
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experiments is not that a particular kind of teaching 
is generally better than another. Rather, it is that 
teaching practices identified as promising in a given 
grade level and subject matter through observational 
and correlational studies turn out to have some causal 
efficacy in that grade level and subject matter, (pp. 
282 & 284) 
There can certainly be little doubt that the process-
product paradigm has yielded much in the way of knowledge 
about teachers and effective teaching. However, 
methodologically, this paradigm may have missed certain 
important relationships due to its reliance on single level 
analyses. Although the work done by school effectiveness 
researchers has attempted to give the multi-level structure 
of schooling more emphasis with the use of different units 
of analysis in the same study (Teddlie, Kirby, & 
Stringfield, 1989), teacher behaviors and their effects on 
the distribution of achievement within classrooms has still 
been inadequately explored. 
Hierarchical Linear Models and Their Application to 
Issues of School and Teacher Effectiveness 
In an address made at a conference on Data Aggregation 
Problems in Educational Research, Cronbach (1976) made the 
assertion that: 
The majority of studies of educational effects... 
have collected and analyzed data in ways that 
conceal more than they reveal. The established 
methods have generated false conclusions in many 
studies, (p. 1) 
This provocative assertion was grounded in a concern held by 
Cronbach and others for what typically had been single-level 
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analytical approaches for studying educational data. 
Single-level analyses, in many cases, failed to capture the 
complexity inherent in the study of educational effects. 
The ensuing search for "multilevel analysis" strategies has 
been founded on a "conception of multifaceted 
interconnections and effects between individuals and the 
social settings in which they are embedded" (Burstein, Kim & 
Delandshere, 1989). 
More specifically, at the heart of all modern attempts 
to analyze multilevel educational data are two questions: 
1) How can phenomena of interest be appropriately modeled, 
given that individuals (i.e., students) are found in 
naturally occurring social groups (classrooms, schools)? and 
2) What analytical strategies will allow a disentangling of 
effects from multiple sources so that examination of the 
relationships among individuals and their groups and the 
implications of those relationships for understanding 
particular phenomena in the social setting of "school" or 
"classroom" is possible? 
The purpose of this section of the literature review is 
to delineate methods for at least coming to terms with these 
questions. The first portion will define "multilevel 
analysis" and offer a general model for dealing with 
multilevel data. Succeeding portions will outline not only 
ways that such analyses have been and can be used in 
research on the effects of schools and teachers, but also 
ways in which these analyses fall short of dealing with 
certain substantive and methodological concerns. 
The Model 
Before presenting the technical aspects of multilevel 
analyses, it is important to understand the concepts behind 
the model. The term "multilevel analysis" is used 
generically in the literature to refer to any set of 
analytical procedures that involve data gathered from 
individuals and from the social structure (in educational 
contexts, the classroom or school) in which the individuals 
are embedded, or nested. Accordingly, these data are 
analyzed in a way which models this multilevel structure. 
Because they better reflect the complexity of the phenomena 
at work and the inherent design structure in gathering the 
data, multilevel analytical models are desirable. In short, 
"they fit the data better" (Burstein, et al., 1989). Most 
of the time, it is not unreasonable to expect that the 
relationships between student characteristics and student 
outcomes will vary across classrooms. Further, this 
variability can be seen as systematic in part due to the 
impact of some set of group (macro) level attributes, such 
as, classroom organization, school discipline policies, 
principal leadership style, and teacher confidence. It can 
be said that a "cross-level interaction" (Burstein, 1989) 
exists such that within-school or within-classroom (micro-
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level) relationships vary systematically across schools or 
classrooms. 
Statistically speaking, it is understood that knowledge 
of relevant explanatory variables, both in terms of 
measurement and specification, and their impact on the 
micro-level relationships will be imperfect. Therefore it 
is anticipated that the group-level relations will have a 
stochastic element. Thus, there will be fixed effects (the 
effects of macro-level explanatory variables) and random 
effects (unmeasured or unexplained variability) associated 
with the macro-level contexts. Models including such random 
effects have been proposed under a variety of names: mixed 
models, variance component models and hierarchical linear 
models. Regardless of label, the intent is to identify the 
antecedents of student performance, or some other criterion, 
and estimate the magnitude of their effects. 
Sampling. The typical HLM study involves two-stage 
sampling. A sample of schools (random, representative, or 
convenience) is drawn and students are sampled randomly (or 
on a stratified random basis) from within schools. 
Alternatively, a sample of classrooms is chosen (either 
randomly or exhaustively within a sample of schools) and all 
the students within the classrooms comprise the total study 
sample. In either situation, the resultant data will have 
dependencies among observations within the first-stage 
sampling unit. In short, there will be correlations among 
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individuals' scores in the same group. Therefore, it is 
necessary to recognize in the analysis of individual student 
results that students in the same school or classroom share 
common experiences which make their results more homogeneous 
than those of a random sample of students drawn from the 
population of all schools. The hierarchical linear model 
(HLM) makes provision for such dependencies. 
Variables of Interest. Variables in most cross-
sectional investigations are of three types: 
a. measures of student characteristics (attributes 
upon entry to the classroom or at some point prior 
to a period of instruction - e.g., student 
background, abilities, prior knowledge, attitudes, 
personality). 
b. measures of aspects of the teacher, classroom, 
school or program and the students' experiences in 
them (e.g., instructional resources, organization, 
content coverage and emphasis, atmosphere, teacher 
and school attributes.) 
c. measures of student characteristics (outcomes, 
performance) at a point following a period of 
instruction (e.g., test performance, marks, 
attitudes, motivation) (Burstein, et al., 1989, p. 
238) . 
Again, these data are inherently multilevel because student-
level attributes and the group-level characteristics in 
which they are nested are both investigated. This 
investigation is accomplished through the use of both a 
micro-level (within-group) and a macro-level (between-group) 
equation. 
Basic Hierarchical Linear Model. Generally, the micro-
level (within-group) equation for applying HLM to research 
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on school or teacher effects specifies the relationships 
among various student level characteristics, Xijk, and some 
student outcome, Y^:1 
Yij=$jo+$JlXiji + $j2Xij2+- • • +$jk-iXijk-i+Rij ^ 
where 
Y±j is the outcome score for student i in context j; 
X±jk are values on a set of student level characteristics 
for individual i in context j; 
R1:j represent random error in the student level equation; 
and, 
piJic are regression coefficients that characterize the 
structural relationships within context j; 
for, 
i = 1. . . n.j students within context j; 
j = 1...J contexts; and 
k = 1...K-1 independent variables in the first stage model 
The assumptions associated with equation (1) are as 
follows: 
i. For each context the values of X are fixed - estimation 
is conditional on this specific set of X's. 
ii. The disturbances (random errors), Ri:j are 
approximately N{0,a2,1) . 
As can be seen, Equation (1) is a standard linear 
model. It could be said that each context represents its own 
sample of interest. However, the point of hierarchical 
linear modeling is that there are phenomena associated with 
the context that determine the variability of the pjjt 
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across contexts. Therefore, this model deviates from the 
standard linear model in that the within-group regression 
coefficients are allowed to vary across contexts. The 
equations that specify the posited relationships between 
context and within-group regression coefficients view the p^ 
as outcomes in the second stage model. Thus, for the k 








UJk represents random error in this context level equation; 
Zpj are values on the context level variables for context 
j; for p = 0...P-1 independent variables in the second 
stage model; and, 
ypk are regression coefficients that capture the structural 
effects of macro-level variables on micro-level 
relationships, pJJt. 
The assumptions associated with Equation (2) are 
iii. The values of Z^are fixed - estimates are conditional 
on the sampled values. 
iv. Ujk are approximately ^(O,^) and the cov{uQk, urk) T ^ 
where (Jî are macro-level error variances and (J^are 
macro-level error covariances, q = 0,...,k; r = 
0,...,k; q not equal r. 
v. The micro-level errors are independent of the macro-
level error; i.e., for all i,j, and k, Ri;) is 
independent of Ujk. 
The set of relations implied in Equations (1) and (2) 
with assumptions i. to v. characterize the general 
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multilevel perspective on the substantive realities of 
school or classroom research. These equations can be 
combined to yield a single equation for the within-group 




The above model is a mixed model because there are 
fixed coefficients (the y's) and random coefficients (the 
u's and r's). Further, it is covariance component model 
because the random coefficients covary. 
Raudenbush and Bryk (1986) demonstrated that this model 
can be used to achieve several important objectives: 
1. the decomposition of any observed relationship 
into its within and between-group components. 
Estimation of both an average within group and 
between group regression equation is provided for. 
2. a multivariate formulation for examining the 
effects of between-group characteristics on 
within-group relationships. 
3. adjustment of the within-group regression 
coefficients, PJJt, for other confounding variables 
within groups. 
4. weighting of the estimated slopes, PJJt, in 
proportion to their precision in the regression 
against group-level factors (a characteristic of 
the empirical Bayes estimation to be discussed 
later). Greater precision is also achieved by 
using information on the correlation among the 
within-group regression coefficients when 
estimating the yik . 
5. provision of better estimates for the within-group 
regression coefficients PJir than are available 
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through a traditional regression model that only 
uses the data from group j (another advantage to 
the empirical Bayes estimation which "borrows 
strength" by using the full data)2 
Estimation of the Hierarchical Linear Model. Overall, 
the HLM approach attempts to provide estimates of the 
parameters from models of the form of (1) to (3) by 
employing procedures that allow for random effects, 
mentioned above, in the study of contextual impact on 
individual behavior. Empirical Bayes methods provide a 
comprehensive approach to the estimation of (a) point 
estimates and confidence intervals for the y ' s and, (b) 
since the P's are assumed random, expectations, variances 
and covariances among these components. In the interest of 
clarity, a simple case best illustrates the logic of this 
approach. 
First, let us assume that the within-unit outcome 
variable is a function of a single predictor plus random 
error and that the data have been centered around the unit 
mean such that the intercept term PJ0 is zero. 
ru=Vj*a+*u <4> 
It should be noted that this equation is merely a 
simplification of Equation (1); thus, all previously 
discussed assumptions apply. Second, in Equation (2), no 
knowledge of context level factors (Z) that influence P̂  is 
assumed, such that the between-unit model becomes, 
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Pj^Yo*^* <5> 
This model specifies that a unit's slope is a function 
of the overall slope among the population of units and a 
component unique to unit j. The variance of Ujk, 4 
represents the true parameter variance among the population 
of units. 
However, estimating the between-unit parameters poses 
some difficulty as these outcome variables ( PJJt) are not 
directly observed. Although standard methods such as 
ordinary least squares can be used to obtain them, these 
estimates, P^, are measured with sampling error, which 





Under ordinary least squares theory, the errors, e^k, 
are distributed normally with mean 0 and variance, Vj , 
where, 
Vj=a2/Tx2 (7) 
Therefore, the total variance of the observed within-unit 
slopes has a component due to true parameter variability and 
a component due to sampling error. If Vj and 4> , are 
assumed known, the Empirical Bayes minimum mean squared 
error point estimators for PJJt(BJJk) and y0k{G0k) are 
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BJk=Cj*OLSWJk) +(1-Cj) *GQ1 (8) 
<?01= (Cj *OLS (PJJt) / £ (Cj) (9) 
and 
c^/ (<|>+vj) (10) 
where OLS(PJlr) is the ordinary least squares estimator of 
PJJt. The weighting factor, cir can be viewed as a 
reliability coefficient, a ratio of the true parameter 
variance to the observed variance. Thus, the Empirical 
Bayes estimate will be close to the OLS estimate if there is 
little error variability while the EB estimate moves toward 
the overall slope estimate if the variability associated 
with a given slope is largely attributed to error variance. 
In addition to minimizing the effects of the sampling 
variance through the use of the above weighting procedure, 
Raudenbush and Bryk (1989) give several other important 
properties associated with the estimates generated by this 
procedure. First, because the covariation among the 
coefficients is taken into account, the estimation 
procedures are fully multivariate. In other words, the more 
the parameters covary, the more precise the estimates. 
Second, this method of estimation allows for the distinction 
between true parameter variation and sampling variation. 
This partitioning of variance is of substantive importance 
as this knowledge allows the researcher to evaluate the 
adequacy of his model. Finally, it is possible with this 
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procedure to estimate the covariation among the parameters. 
This covariance can be of substantive interest in providing 
the basis of a maximum likelihood estimate of the 
correlation between the mean level of achievement (i.e., 
efficiency or "excellence") and the distribution of 
achievement within a school or classroom (i.e., equity). 
The above discussion assumes that the variances, Vj and 
<)> , are known. Such an assumption is an aid to 
understanding the logic of the estimation procedure but is 
seldom tenable in practice. In the past, the fact that 
these variances had to be estimated placed severe limitation 
on the application of HLM's. However, the development of 
the EM algorithm by Dempster, Laird, and Rubin (1977) 
"affords a theoretically satisfactory and computationally 
manageable approach to covariance component estimation in 
hierarchical linear models" (Raudenbush & Bryk, 1986, p. 6) . 
Applications of the Hierarchical Linear Model 
Raudenbush and Bryk (1986) provide an excellent example 
of using HLM to study interactive contextual effects, which 
will be used in a later section to illustrate the 
construction of a typical HLM model. However, theirs is but 
one application of multilevel analysis. In this portion of 
the review, other possible applications of the hierarchical 
linear model will be offered. 
Inquiries into Individual Growth. Historically, 
inadequacies in conceptualization, measurement and design 
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have plagued research on change. From a conceptual point of 
view, a model for any phenomenon under study is needed to 
guide inquiry into the phenomenon. Yet research on 
individual change rarely identifies an explicit model of 
individual growth. Regarding measurement, studies of change 
typically use instruments that were developed to 
discriminate among individuals at a fixed point in time. 
These types of measures are inadequate for distinguishing 
rates of change among individuals. Finally, and probably 
most important, is the problem of design. Most studies of 
change are based on two time points. Such designs are 
inadequate for studying individual change (Bryk & 
Raudenbush, 1987). Fortunately, the development of HLM 
offers a set of techniques for research on individual 
change. 
The logic of inference developed in the previous 
section can be applied in a straightforward manner to the 
study of change. The time-series data can be seen as nested 
within each subject. Therefore, the within-group model 
becomes the within-individual model and represents 
individual growth for each subject. This arrangement allows 
the researcher to proceed without difficulty when the number 
and spacing of time points vary across subjects. 
In the study of change, it is assumed that growth 
parameters (the within-subject regression coefficients) will 
vary across individuals so a between-individual model is 
45 
used to represent this variation. This between-individual 
model represents each subject's growth parameters as outcome 
variables to be explained by subject characteristics. 
In their analysis of preschoolers in Head Start, Bryk 
and Raudenbush (1987) showed that HLM could be used in the 
study of individual change to: 
1. describe the structure of the mean growth 
trajectory 
2. estimate the extent of individual variation around 
mean growth 
3. assess the reliability of measures for studying 
both status and change 
4. estimate the correlation between entry status and 
rate of change 
5. examine how background and instructional variables 
influence change 
These long-standing difficulties in the measurement of 
change were profitably addressed by the modeling of 
hierarchy. 
Inquiries into Aptitude by Treatment Interactions 
(ATI's). Considerable effort by psychologists has been 
given to identifying interactions between student aptitudes 
and the "treatments" to which they were exposed. The logic 
being, of course, that certain students learn better from 
some instructional practices than they do from others. 
However, despite its appeal substantively, the results of 
ATI work have been mixed, at best, when they exist at all. 
Burstein, Miller, and Linn (1981) posit that there is 
potential gain in viewing ATI research from a multi-level 
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perspective. They suggest rather than using the 
conventional strategy of including interaction terms among 
the explanatory variables, each classroom, or instructional 
unit, could be viewed as a "treatment" whose characteristics 
can be measured along several dimensions and then modeled 
within a multilevel framework. 
For example, if carried out as a contrast between 
highly structured and unstructured treatments, the 
relationships could be modeled much as Raudenbush and Bryk 
did with the Catholic and public sectors. According to 
Burstein, et al. (1989), however, no ATI analysis of this 
sort has been carried out. 
Inquiries into Differential Learning Opportunities. 
Hierarchical linear modelling could also be used in the 
study of differential learning opportunities in the 
classroom. The relationships of characteristics upon class 
entry (i.e., initial ability, prior performance, social and 
psychological predisposition toward course content) to 
performance following instruction could be examined. More 
specifically, how do the mechanisms that teachers employ to 
get their goals accomplished, (individualizing instruction 
or using instructional groups; varying the content, level of 
presentation, pacing, choice of content strategy, or choice 
of level at which instruction is targeted) that result in 
differential learning opportunities affect the relationships 
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between entry characteristics and post-instruction 
performance? 
Using HLM to More Accurately Estimate School Effects. 
Raudenbush and Bryk (1989) make a case for using 
multilevel analyses for more accurately ranking schools by 
their effect. This application is certainly the most timely 
given our present "high stakes" uses of achievement test 
data. These researchers argue that efforts to assess school 
or teacher effectiveness without specifying the particular 
features which produce effectiveness will generally yield 
untrustworthy results. This means, for instance, that 
procedures which rank schools by averaging residuals from 
multiple regression or by estimating school-specific 
intercepts after controlling for school intake variables, 
such as student background, cannot, in general, be trusted. 
From this perspective, ranking only makes sense when 
the variation in student outcomes depends on variation in 
school policies and practices. These researchers argue that 
exclusion of relevant policy variables in equations of 
school effectiveness introduce considerable bias to 
rankings. The direction of the bias introduced by ignoring 
policy variables can favor schools which are either 
advantaged or disadvantaged on composition variables, such 
as SES. Interestingly, however, their experience suggests 
that most often schools with advantaged student bodies will 
appear less effective than they really are. In other words, 
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the relatively high mean achievement of advantaged schools 
will be attributed too much to the advantaged backgrounds of 
their students and too little to the effectiveness of the 
teachers and school policies. Multilevel analyses such as 
HLM can minimize such bias by controlling for relevant pre-
existing differences among students and including policy 
variables that can help to identify "meritorious schools." 
The challenge comes in formulating an explicit model of 
school quality. Without such a model it becomes difficult 
to be certain that the effects of school composition have 
been disentangled from other school factors with which 
composition is often correlated. 
An Advanced Application: The Three Level Model. It is 
theoretically possible to model infinite levels of 
hierarchy. However the estimation of parameters in an 
"infinite" model given present algorithms is quite another 
matter. Yet Raudenbush and Bryk (1989) have successfully 
combined the interactive contextual effects model and the 
individual change model so that the growth of an individual 
learner within the organizational context of the school can 
be studied. This combination has provided for a three-level 
model. 
Not surprisingly, the resultant data yields a dense web 
of empirical information. The following is only a partial 
list of the kinds of information provided by this three-
level model. 
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1. Structural effects at the individual and school 
level can be disentangled. 
2. Variance/covariance can be partitioned into within 
and between school components. (This gives 
valuable information about the structural sources 
of variation which would be useful in formulating 
future models.) 
3. Variance partitioning also provides evidence about 
the reliability of the data for measuring status, 
learning rates, and other effects at both the 
individual student and school mean level. These 
are useful in interpreting the results from the 
structural analyses. This partitioning can also 
illuminate instances where the proposed 
statistical test is incapable of distinguishing 
between the competing equations. (Low 
reliabilities) 
Conducting an Analysis: An Illustrative Case3 
For the purpose of understanding the steps involved in 
a multi-level analysis, it is informative to look at a 
"landmark" application of HLM. In 1982 Coleman, Hoffer, and 
Kilgore (1982) suggested that academic achievement was more 
equitably distributed in Catholic rather than public 
schools. Field research conducted by Bryk, Holland, Lee 
and Carriedo (1984) suggested that this more "even" 
distribution of achievement was an outgrowth of the academic 
organization and normative environment of these Catholic 
high schools rather than the "common school" effect 
suggested by Coleman, et al. (1982). Raudenbush and Bryk 
(1986) applied an HLM framework to the Coleman, et al. 
(1982) data in an effort to determine what effects the 
internal organization of schools has on the distribution of 
achievement. 
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The outcome variable in these analyses was a 
standardized mathematics achievement score. The social 
distribution of mathematics achievement in each school was 
represented by a within-model that regressed mathematics 
achievement on minority status (MNRTY80), social class 
(SES), and academic background (ACDBKGD): 
3tATH ACHIEVMT=fi0+^1 (MNRTY80) +P2 (SES) +P3 (ACDBKGD) (11) 
Therefore each school's distribution of achievement was 
characterized in terms of four parameters: an intercept and 
three regression coefficients. Raudenbush and Bryk (1986) 
chose to center the SES and ACDBKGD variables around their 
respective school means so that the four parameters could be 
interpreted as follows (Bryk & Raudenbush, 1989, p. 167) : 
p0 - "base" achievement in school j 
Px - minority gap in school j (the mean difference 
between the achievement of white and minority 
students) 
P2 - the differentiating effect of social class in 
school j (the degree to which social class 
differences among students relate to senior 
year achievement) 
P3 - the differentiating effect of academic 
background in school j (the degree to which 
differences in the academic background of 
students eventuates in senior year 
achievement differences) 
It should be noted that a school effective in equalizing the 
distribution of achievement would have a high base level of 
achievement, a small minority gap, and weak differentiating 
effects of class and academic background. 
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The Unconditional Model. The first step in this 
analysis, and one which is the starting point for almost any 
application of HLM is the unconditional model. For each 
within unit regression coefficient, pJJt, the between-unit 
model is: 
hk=V-k
+ujk fox k=0'1'2' 3 *12 > 
No knowledge of macro-level factors that influence PJJt is 
assumed at this point. Thus, the within-group regression 
coefficient is seen to be a function of a grand mean plus 
random error. By estimating this "average" regression 
equation for the schools, two basic questions can be 
answered (Raudenbush & Bryk, 1988): 
1. On average, is there a significant effect of each 
of the student background variables on math 
achievement within schools? 
2. To what extent does each background effect vary 
from school to school? 
The first question can be answered by testing the 
hypotheses that the gamma coefficients (which are synonymous 
with \ik in Equation 5) are equal to zero. Under the null 
hypotheses, the y^ have asymptotic z distributions. In 
their study, Raudenbush and Bryk (1986) found that all of 
the student background variables considered had significant 
effects on math achievement with schools. 
52 
Estimated parameter variances for each of the PJJt are 
also of interest because hypotheses about these parameters 
address the second question. Under the null hypotheses, 
var(P^) = 0, the test statistics have asymptotic chi-square 
distributions with J-l degrees of freedom (Hedges, 1982). 
Raudenbush and Bryk (1986) concluded that the minority gap, 
the social-class differentiation effect, and the academic 
background differentiation effect each varied significantly 
from school to school. 
The unconditional model not only provides an estimate 
of the mean regression equation for the entire sample of 
schools, but it also provides estimates of the total 
parameter variances and covariances among the random 
effects. Expressed as correlations, these estimates 
describe the general structure among the distributive school 
effects. 
Lastly, the unconditional model gives an indication of 
the reliabilities of the random effects. The reliability 
information is important because it provides the 
investigator with a sense of how much of the variability 
among a set of regression coefficients is likely to be 
explainable by school or class characteristics. Because 
parameter variance (i.e., the proportion of the observed 
variance expressed as the reliability) is the only 
potentially explainable variance component, failing to 
decompose the observed variance into its component parts 
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could lead an analyst to conclude that a model was 
inadequate even if it accounts for most of the explainable 
variance. 
To summarize, the unconditional model is the first step 
in applying the hierarchical linear model. It provides a 
mean regression equation which allows the researcher to test 
each of his fixed regressors and the variability of the 
structural relationships across schools or classrooms. This 
stage of the model also provides correlations between the 
structural relationships. Further, the model enables the 
researcher to decompose the observed variance into its 
parameter and sampling components and express these as 
proportions in the form of reliabilities. 
Next Steps: Proceeding with the Analysis. Although 
the unconditional model is common to all applications of 
HLM, further development of the model must be based on the 
individual researcher's purposes. In the case of Raudenbush 
and Bryk (1986), having concluded from the unconditional 
model that mean achievement as well as the structural 
relationships within schools differed across schools, and 
before investigating their main variables of interest -
academic organization and normative environment, the 
researchers attempted to account for these differences (the 
reported "common school" effect posited by Coleman, Hoffer, 
and Kilgore (1982)) by introducing into the model what they 
termed "compositional" and "contextual" effects. 
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According to Bryk and Raudenbush (1989), a 
compositional effect is "the influence a school's social 
class, academic background, and minority concentration have 
on individual achievement" (p. 170). A contextual effect is 
"represented by including the school aggregate of a student-
level variable in the between-school model for a slope 
coefficient" (p. 170). In short, a compositional effect is 
an aggregate variable included in the "intercept" (in the 
present example, base achievement) between-unit equation and 
a contextual effect is an aggregate variable included in the 
other between-unit equations. In general, the results of a 
compositional and contextual effects model failed to explain 
away the "common school" effect. 
As a consequence of these results, the final step in 
the HLM application by Raudenbush and Bryk (1986) involved 
modeling the distribution of mathematics achievement as a 
function of characteristics of the academic organization and 
normative environment of schools. This model sought to 
answer three questions: 
1. Do these organizational/environmental variables 
account for parameter variance in the within-unit 
structural relationships? 
2. Does the Catholic advantage still persist once 
these variables are added to the model? (If these 
variables are important to explaining differences 
in the distribution of achievement, then sector 
effects in the former model will disappear.) 
3. After modeling each within-group regression 
coefficient as a function of school level 
organizational and environmental variables, is 
there evidence of significant residual parameter 
variation that remains unaccounted? 
In order to develop the explanatory model, the researchers 
began with the context effects model described above. 
The sector effect on base achievement disappeared when 
the average number of math courses taken by students, the 
school average hours per week students spend on homework, 
and a measure of staff problems were entered into the model. 
As might be expected, Raudenbush and Bryk (1986) found that 
achievement is higher in schools where students take more 
math courses, where they spend more time on homework and 
where staff problems are fewer. In addition, greater 
variability in math course taking and larger school size 
were both associated with a more unequalizing distribution 
of achievement in school both in terms of social class (SES) 
and academic background. Moreover, schools in which 
discipline is rated fair and effective by students are less 
differentiating on the basis of SES and academic background. 
The pattern of effects for staff problems found by 
Raudenbush and Bryk (1986) begs comment on both conceptual 
and methodological grounds. In this study, it was found 
that staff problems had inverse relationships with the 
structural relationships which deal with differentiation of 
achievement based on social class and academic background. 
That is, schools with a large number of staff problems were 
less differentiating on the bases of SES and academic 
background. This may seem counterintuitive. However, what 
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this relationship says is that schools with staff 
difficulties reduce all student achievement to the lowest 
common denominator - everyone does poorly! Conceptually, 
such a distribution of achievement is certainly "equitable." 
However, this finding highlights the importance in school 
and teacher effectiveness research of balancing the notion 
of equity with the equally important concepts of efficiency 
and quality. 
Methodologically, this finding also illustrates an 
interesting aspect of HLM that comes from the doubly 
multivariate structure of the between group model - multiple 
independent variables for multiple outcomes with a full 
covariance matrix. School characteristics may produce a web 
of interrelationships with the random effects. Therefore, 
users of HLM must be careful in the specification and 
interpretation of their models so that important 
observations like this one are not overlooked or 
misinterpreted. 
Overall Raudenbush and Bryk's (1986) results provide 
strong evidence that academic organization plays an 
important role in changing initial differences in social 
class and academic background into differences in 
achievement. 
Methodological Concerns: A Cautionary Note 
From the preceding portions of this chapter, it is 
plain that much can be learned in the application of the 
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hierarchical linear model. However, multilevel models are 
still in their "statistical infancy," as it were, and must 
not be viewed as a panacea in the study of schools, teachers 
and their effects. 
HLM has shortcomings, as does any statistical model. 
First, it is known that the empirical Bayes estimation 
procedures are not robust to non-normal data. When dealing 
with such data, the estimates tend to be "over-shrunk," 
perhaps masking relationships that do exist. Second, 
little is known about how various estimation procedures 
compare in terms of results. Therefore, explorations are 
needed of the varying results of the presently available 
estimation procedures because their properties may be 
dependent on the size and nature of the study population. 
Finally, because the models are so extensive due to the 
numbers and types of parameters to be estimated, there may 
be tradeoffs between conceptual appeal and the robustness of 
the corresponding estimation procedures. To obtain the 
advantages of HLM, the researcher must be very parsimonious 
in choosing the set of microlevel effects to model. 
Otherwise, costs of estimation explode at the same time that 
the quality of resulting estimates, in terms of their 
precision and interpretability, erode. 
The aforementioned difficulties associated with HLM 
assume that the researcher has data to analyze and that this 
data was produced using perfect measures. In reality, the 
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cost of gathering the necessary data for these models is 
expensive in terms of time and money. Consequently, much of 
the work done with these models has used archival data for 
their analysis (Aitkin, Anderson & Hinde, 1981; Bryk & 
Raudenbush, 1987; Kennedy, 1990; Lee, 1986; Raudenbush & 
Bryk, 1986). 
With respect to "perfect measurement," in educational 
research, observed measurements are invariably used as 
proxies for underlying constructs of interest. These 
observable indicators may diverge from their desired 
constructs. Therefore some spurious results may occur due 
to invalidity or unreliability of instruments utilized. 
Bayes estimation deals with such measurement problems 
indirectly by "shrinking" estimates back toward some central 
tendency or by giving less weight to extreme cases. 
However, there is as yet no way to model hierarchical data 
and use multiple indicators. Table 2.1 summarizes these and 
other methodological concerns and their associated problems 
which are addressed by multilevel models, specifically HLM. 
Although these issues are problematic, the most serious 
difficulty facing the use of these models is lack of theory 
on what it is exactly that makes schools and teachers 
effective. In order for these mathematical models to find a 
larger audience than the statistical community, their 
development must be accomplished through real observations 
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in real classrooms for real students. It is to this end 
that the present study addresses itself. 
Table 2.1 
Methodological concerns, problems associated with these 
concerns and how these are addressed by HLM. 
CONCERN 
Small sample sizes 
a. bivariate regressions lack 
precision 
b. difficult to detect slope 
heterogeneity 
c. statistical power may be 
less 
Ill-conditioned data 
a. outliers can dominate 
slope estimation within 
groups 
b. asymmetrical distributions 
c. nonlinearities 
Dependence among Observations 
within groups 
a. errors in same class are 
correlated 
b. variance of errors could 
fluctuate as a result of 
unequal-sized classes 
Non-random group composition 
can lead to both substantive and 
spurious (artifacts of selection) 
effects of macro-level properties 
Fallible Measurements 
a. validity - may measure more 
than one construct 
b. reliability - unsystematic 
fluctuation over occasions, 
observers, etc. 
HLM SOLUTION 
Data pooling in REML/Bayes 
estimation lessens the impact of 
small sample sizes 
Data pooling in REML/Bayes 
estimation makes parameter 
estimates less dependent on 
outliers 
Complex error structure is 
directly incorporated into the 
estimation process. 
HLM does not directly respond to 
this problem. 
HLM offers no special protection 
against measurement problems 
Notes to Chapter Two 
xThe notation and assumptions for the model have been 
taken primarily from Bryk & Raudenbush, 1989 and Burstein, 
Kim, & Delandshere, 1989. 
2These objectives have been paraphrased from a list 
provided by Raudenbush & Bryk, 1989. 
3The study used as an illustration is the reanalysis of 
the High School and Beyond Data performed by Raudenbush & 
Bryk (1986). All results and interpretations are taken 
directly from this work. 
CHAPTER THREE 
METHODS AND PROCEDURES 
Overview 
The current chapter provides information about data 
collection methods and statistical procedures involved in 
the present study. It begins with a description of the 
population from which the subjects were sampled and the 
sampling procedures utilized. A discussion of the variables 
(and their operational definitions) is then pursued. 
Finally, the statistical models and their incumbent analysis 
strategies are delineated. 
Population and Sample 
In the current study, the population of interest 
consists of public primary school students in Louisiana. In 
an effort to increase the generalizability of the study to 
the entire state, twelve schools were chosen from two 
districts - a large southeastern city and a rural area near 
that city. These districts were chosen for their 
representativeness as well as their experimental 
accessibility. 
For purposes of addressing the central questions of the 
study, it was necessary to choose schools within these 
districts which displayed a mixture of low and middle 
socioeconomic status (SES). This was accomplished through 
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the use of frequency counts of children participating in the 
free lunch program and those not participating. Only those 
schools which had more than 30% "free lunch" students and 
less than 70% "free lunch" students were retained in the 
sample, thus eliminating those schools with predominantly 
high or low socioeconomic compositions. It is important to 
note that it is the policy of both districts involved in the 
study to assign students to classes in such a way that 
ratios of low to middle SES within classrooms reflect 
overall school SES ratios. Therefore, classes included in 
the final sample reflect a variety of socioeconomic status. 
In general, this sample of socioeconomically mixed 
schools was then stratified into two groups - effective and 
ineffective - through a multiple regression procedure. From 
these two strata, a random selection of six schools was 
made. Before discussing the specifics of the multiple 
regression procedure, a brief digression is in order to 
clarify the issues involved in classifying schools for this 
project. 
There has been much debate in recent literature about 
the efficacy of using ordinary least squares residuals to 
estimate school effectiveness. Aitkin and Longford (1986) 
have noted that such residuals, which ignore students' 
membership in schools can be quite misleading. Bryk and 
Raudenbush (1992) suggest that empirical Bayes residuals 
estimated using HLM provide relatively stable estimates when 
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school sample sizes are small and which take into account 
group membership even when the number of groups is large. 
Efron and Morris' (1975) and Morris' (1983) reviews of both 
theoretical and empirical evidence indicate that these EB 
residuals will be a more accurate estimator of school 
effects due to a smaller mean squared error than the OLS 
school mean residual arrived at through the traditional 
multiple regression procedure. 
However, it was deemed that traditional multiple 
regression was sufficient for the purposes of the current 
project for several reasons. First, in order to formulate 
school estimates using HLM, data at the student level is 
required. Such data were not available to researchers 
involved in the present study. Second, despite the 
technical advantages of EB estimators, there remain 
unresolved validity issues associated with these statistics 
as indicators of school performance. Among these are bias 
(discussed in Chapter Two) and "shrinkage as a self-
fulfilling prophecy" (Bryk & Raudenbush, 1992). In terms of 
shrinkage, Bryk and Raudenbush (1992) point out that the 
estimators from the HLM model are conditionally biased. In 
other words, it is their nature to pull estimates of school 
effect toward the predicted value based on student 
background, to the extent that the OLS estimate is 
unreliable. "This procedure...operates as a kind of 
statistical self-fulfilling prophecy in which, to the extent 
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the data are unreliable, schools effects are made to conform 
more to expectations than they do in actuality" (Bryk & 
Raudenbush, 1992, p. 129). Finally, and most importantly, 
these estimates of school effects have not been found to 
differ significantly from traditional regression residuals 
results particularly at the extremes of distributions -
which are the focus of the present study (Fitz-Gibbon, 1991; 
Kennedy, Teddlie, & Stringfield, 1991; Tate, 1988). 
Accordingly, a forward stepwise regression procedure 
which identifies the smallest set of variables that are 
needed to maximize the explained variance was utilized to 
predict student achievement from various indices of 
socioeconomic status - free lunch status, parent's 
education, parent's employment, and interaction terms among 
these variables. Student achievement was calculated as Z-
scores, using state means and standard deviations for each 
subject area and grade level of the state criterion-
referenced achievement test. Then an overall school mean Z-
score was computed. 
The stepwise regression was carried out mechanically. 
The predictor variable accounting for the most variance in 
the achievement data was chosen first. Then, one at a time, 
other variables, or interactions, were added which account 
for the most remaining variance. This process was continued 
until the increase in the explained variance by adding 
another variable was insignificant. The use of the forward 
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stepwise regression was justified in this instance as there 
was no foreknowledge of which SES variables were the best 
predictors of achievement for this data. 
As a result of the regression procedure, it was found 
that free lunch status explained 45% of the variability in 
school achievement. The data on parent's occupation, 
education, or interaction terms among these variables and 
free lunch status added very little to the explained 
variance. 
Because regression residuals can be used as indicators 
of school effect, after the influence of socioeconomic 
status is partialled out, such residuals for each school 
were calculated in order to place them within the effective 
or ineffective category using the above model. A positive 
residual would indicate that the school's achievement was 
higher than predicted while a negative residual would 
indicate the school's achievement was less than predicted. 
Thus, a positive residual would result in a school being 
classified as effective. It should be noted that this 
procedure, along with the stepwise regression, is a practice 
often used in school effects studies (e.g., Brookover, 1979; 
Teddlie, et al., 1984) 
Studies in the past have used the +/-1 standard 
deviation as the cut off for classifying schools as 
effective/ ineffective. However, Lang (1991) found that 
such a cut off point was not reliable due to the incidence 
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of a number of false positives and recommends +/-.674 as 
being the most reliable decision point. The distribution of 
the data for the present study was such that a +/-1 cut off 
was too limiting so a decision was made to use +/-.75, a 
decision point closer to Lang's (1991) recommendation. 
Therefore, schools with residuals of over +.75 standard 
deviations above the mean of the residuals were labeled 
"effective" and those with residuals under -.75 were 
considered "ineffective". 
After the random selection of six schools from each 
strata was made, five teachers from each school were 
randomly selected, yielding a total sample of 60 teachers. 
Only teachers from third and fifth grades were considered as 
these were the only grades for which state criterion-
referenced achievement test (LEAP test) data are available. 
Students in these teachers' classrooms were sampled 
exhaustively. 
Variables 
The HLM strategy for analyzing multilevel data followed 
in this study (Raudenbush & Bryk, 1989) initially entails 
fitting a model of within-class processes. This model 
reflects the social distribution of achievement within each 
classroom by linking socioeconomic status with achievement. 
It was expected that these structural relationships would 
vary across classrooms. 
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In the next steps, several between class models were 
built and tested which sought to explain the variability in 
the social distribution of achievement as a function of • 
class (teacher) and school level variables. The between 
class models specified in the present study were formulated 
from those suggested by current literature (Emans & Milburn, 
1989; Virgilio, 1987) and within the constraints of 
available data. 
Operational Definitions 
In this section the operational definitions of the 
variables used in this study will be presented. The 
operationalization of the school and class characteristics 
associated with the between class (second- stage) models are 
presented first, as these are considered as independent 
variables. This is followed by the definitions of the 
criteria used to formulate the link of SES to student 
achievement (the first-stage model). The SES/achievement 
relationship is used as the dependent variable in all 
between class models. 
Variables for the Between-Class Models 
School Effectiveness. Effective schools are defined as 
those whose students exhibit achievement at a level higher 
than that predicted from their socioeconomic data as 
measured by a predetermined residual cut-off score. This 
variable is obtained from the classification procedures 
described in the above section on sampling. To recap, 
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schools whose residual was at least +.75 standard deviations 
above the mean of residuals were labeled as "effective" and 
coded as "1". All other schools were coded as "0". 
Time on Task. "Time on task" represents the amount of 
time students are actually engaged in a learning experience. 
A measure of this variable was obtained through the use of 
the Classroom Snapshot portion of the Stallings Observation 
System (Stallings & Kaskowitz, 1974) (Appendix A). 
Stallings and Kaskowitz (1974) conducted reliability studies 
of the instrument and reported inter-rater reliability of 
.70 on most variables. Stallings (1980) further found that 
this instrument was an effective predictor of student 
achievement. Inter-rater reliability was established for 
the three observers involved in the present study who used 
this instrument. The correlation was found to be r=.93 
Teachers were scored on this variable on three 
occasions by three different observers. These observations 
were each one hour in duration. Observers were to make 
counts of students engaged in either interactions with the 
teacher or other adults present (i.e., an aide or 
volunteer), independent work or off task behavior and to 
make note of whether these interchanges took place in large 
or small groups or alone. The observers were instructed to 
begin scoring the Snapshot three minutes after the beginning 
of the class as designated by the school. Thereafter, 
observations were made at 7 minute intervals for 6 
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timeframes. The observers agreed prior to the visits that 
tallies would first be made of teacher interactions, then 
other adults, then students with other students or alone. 
Scores for each teacher were obtained by calculating 
the number of students involved in tasks designated as 
"interactive" by the Classroom Snapshot (see Appendix A) and 
dividing this number by the total number of students in the 
class. This procedure was repeated for each of the 6 
timeframes. The average timeframe percentage was then 
calculated. 
Teacher Effectiveness. A measure of this variable was 
obtained through the use of the Virgilio Teacher Behavior 
Instrument (Appendix B). Teachers were scored on this 
instrument during the same visits discussed above. The 
development of this instrument was motivated by the need for 
an easily coded, research oriented instrument to assess 
teacher effectiveness in the classroom. Teddlie, Virgilio, 
and Oescher (1989) report estimates of internal consistency 
(Cronbach's alpha) as .96 for the total inventory and .88, 
.96 and .85 for the classroom management, instruction, and 
classroom climate subscales respectively. 
Teddlie, et al. (1989) offer three ways of scoring the 
VTBI. First, a total mean item score may be used as an 
overall measure of teacher effectiveness. Second, mean item 
scores for three hypothetical scales (classroom management, 
instruction, and classroom climate) may be used. Third, 
70 
they state that users would be justified in reporting scores 
from the five empirically derived factor scores. The five 
factor solution yields one classroom management score, two 
distinct classroom climate scores (one which targets the 
physical classroom environment and one which focuses more 
closely on the emotional environment created by the 
teacher), and two instructional scores (one with a focus on 
delivery of material and questioning and one with a focus on 
monitoring and opportunities to learn). As it is the 
purpose of the present study to identify more specific 
categories of teacher behavior that impact the 
SES/achievement relationship within classrooms, the five 
score scheme will be used in the between-class models. 
Variables for the Within-Class Model 
Socioeconomic Status. Socioeconomic status is defined 
with respect to responses given by students to a survey 
questionnaire (Appendix C) which asked for specific 
information about parent education level and parent 
occupation. The scores for parent education level range 
from 1 (finished middle school) to 6 (went to graduate 
school after college). The parent occupation questions were 
open-ended to provide something of a "check" on the 
responses to parental education level. To further ensure 
student accuracy in reporting the data, researchers involved 
in the study were available to provide assistance to the 
children as the questionnaires were completed. In addition, 
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student responses were verified through the classroom 
teacher. Because it has been identified by several 
researchers (Fitz-Gibbon, 1991; A. Tashakkori, personal 
communication, August 26, 1993) as being a more reliable 
predictor of student achievement for similar data in 
Louisiana and England, father's educational level will be 
used as the indicator of socioeconomic status. 
Student Achievement. For the present study, the 
criterion-referenced test results for grades three and five 
will constitute the student achievement measures studied. 
These tests are administered annually to grades three, five, 
seven, ten and eleven as part of the Louisiana Educational 
Assessment Program (LEAP). The tests for grades three and 
five are designed to give a measure of how well individual 
students, schools, districts, and the state have addressed 
the grade-level curricula in language arts and mathematics 
(Louisiana Department of Education, 1989). The items on the 
test are designed to reflect the specific standards of the 
state's curriculum guides. 
Measures for internal consistency for the third grade 
test were reported as .93 for the mathematics portion and 
.94 for the language arts portion. Grade five reliabilities 
were .93 for both portions of the test. These levels of 
consistency were calculated from the actual 1989 LEAP 
administration using the KR-20 measure of reliability 
(Louisiana Department of Education, 1989). Content 
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validity of the LEAP was established in the development 
phase of the item bank which was designed to provide items 
which were matched on both content and item difficulty. 
In order to have a single index of achievement for each 
student, the raw scores for both grade levels and subject 
areas were converted to T-scores using state means and 
standard deviations for the appropriate grade and subject. 
A mean score for each student was then calculated and used 
as the dependent variable in the within-class model. 
Statistical Model and Analysis Strategy 
In the current project, HLM analyses was conducted with 
a computer program developed by Bryk, Raudenbush, Seltzer, 
and Congdon (1986). A preliminary operation to the analysis 
is to simply partition the total variance in achievement 
into its within- and between-classroom components. This 
information is helpful in assessing the explanatory power of 
subsequent models for variation at each level of 
aggregation. A very simple HLM model is required to 
estimate these variance components. Within classrooms, let 
Yi3 represent the achievement score for student i in class 
j, and let this outcome simply vary around the class mean 
achievement, PJ0, with variance o
2 : 
*V=ho+*if RU -*(0,o2> <13> 
Between classrooms, the class means vary around the grand 
achievement mean, y00 with variance <f>
: 
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PJ^HJ+CTJ, Uj - N{0,$) (14) 
Equations (13) and (14) represent a one-way random effects 
ANOVA model where classrooms are a random factor with 
varying numbers of students in each class sample. Using the 
maximum likelihood estimates of the within- and between-
class variances generated by this model, an estimate of the 
intraclass correlation can be computed. 
Once the partitioning has been accomplished, the first 
step of the HLM program involves the computation of the 
actual within-class parameter estimates. The analyses for 
the present study involves one first-stage model. This 
model has SES regressed on achievement scores (LEAP test). 
This within-class model represents the social distribution 
of achievement within classrooms and provides estimates of 
two parameters for each class, each of which was adjusted 
for all other independent variables in the model: 1) mean 
achievement (call it "Base"); and 2) a regression slope of 
SES on achievement (Slope 1). Put simply: 
*» - fc. • fc. ( 1 5 ) 
LEAP SCORE=MEAN CLASS ACHIEVMT+SES 
To ease interpretation and computation, SES was 
centered around its class mean. The centering technique 
results in the intercept, PJ0, representing class mean 
achievement for group j. "Group mean centering" (Bryk & 
Raudenbush, 1992) was considered sufficient for this 
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application of HLM as the simple achievement means 
irrespective of SES were of interest. Had "grand mean 
centering" (Bryk & Raudenbush, 1992) been used wherein 
individual predictors are centered around the grand mean, 
the intercept would have to be interpreted as the class mean 
achievement for group j adjusted for the effects of SES. It 
was believed that such an adjustment would not offer 
insights essential to the central questions of the study. 
In the second step of the analysis an unconditional 
between-class model is fit to each of the estimated 
parameters in the within-school model. The model is 
considered unconditional because it includes terms for a 
grand average and random error only. This model will allow 
Research Questions (1) and (2) to be answered. 
The computer program generates t statistics for each of 
the parameter estimates indicating whether its value is 
significantly different from zero. In addition, large 
sample chi-square tests are performed on the components of 
the variance-covariance matrix for this model. These tests 
indicate whether or not there is sufficient variability 
among the within-class parameters to proceed with the 
analysis. Finally, the residuals associated with the 
estimates of the within-class parameters are output to a 
separate data set and the normality assumption is checked. 
Further, a plot of these residuals is made against 
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predictors from the between-class model to determine if 
curvilinear or other relationships are present. 
Finally, in the third step, the explanatory between-
class variables (effectiveness sector, five scores from the 
Virgilio Teacher Behavior Inventory, and time-on-task scores 
from the Classroom Snapshot) are introduced in a new 
between-class model. In order to estimate the between-class 
parameters, the within-class regression coefficients are 
used as dependent measures in the new model. Results from 
this analysis will answer Research Questions (3) through 
(5). 
There are two essential components to the computer 
output at this juncture: (1) a table of gamma estimates 
(the final between-class parameters) with their standard 
errors, fc test statistics indicating whether the value is 
significantly different from zero; and (2) a table of 
estimated parameter variances for each of the within-class 
output variables (an intercept and two slopes), along with 
their degrees of freedom, chi-square test statistic, and 
significance level of each variance. By comparing these 
estimated parameter variances for the within-class outputs 
in the various between-class models, it is possible to 
obtain an index of the effectiveness of the between model in 
explaining true parameter variability. These statistics are 





This chapter presents the results of the study. 
Descriptive statistics for variables included in both the 
within-class and between-class models will be presented. 
Then results for the HLM analyses will be considered. First 
the unconditional models which address Research Questions 1 
and 2 will be discussed. Finally, the process used to build 
the final explanatory between-class models will be 
described. These models address issues posed in Research 
Questions 3 through 5. 
Descriptive Statistics 
Variables of the Within-Class Model 
Because these variables form the basis of what are 
considered dependent measures in the between-class model, 
the descriptive statistics associated with them will be 
discussed first. Table 4.1 presents univariate means, 
standard deviations and value ranges for father's education, 
the variable used to define student SES, and achievement, 
defined as scores on the LEAP test. 
As can be seen, the mean for father's education, 
(M=3.645), indicates that the average educational level for 
parents of students in the study was greater than completion 
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of high school. Frequency counts made of responses to each 
category of education on the student questionnaire (see 
Appendix C) indicate that 40.5% of students reported that 
their father finished high school, 26.4% reported some 
college/attended business or trade school, and 19.2% 
reported completing college. Only 10.1% of students related 
that their father had less than a high school education. 
These figures are not surprising given the geographical area 
from which these data are drawn. The area's employment base 
consists largely of chemical and petroleum related industry 
which, without exception, requires a high school diploma, at 
a minimum. Further, most trades in these industries include 
addition vocational training necessary for the specialized 
nature of most plant work. 
The achievement data come from the averaging of T-
scores for the language arts and mathematics subscales of 
the LEAP test to arrive at a total battery score. The mean 
reflected in Table 4.1 is greater than the mean for the 
population of schools used to transform the original raw 
scores (M=50), suggesting that the sample of students 
retained for the study have greater achievement overall than 
students not included in the sample. Given, the SES data 
just reported, such a result could be expected. 
The Pearson correlation between these two variables 
provides evidence that for the sample as a whole there 
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exists a significant positive relationship between father's 
level of education and achievement (r=.343, p<.01). It will 
be seen, however, that this relationship within classrooms 
is attenuated by particular between-class characteristics. 
Variables of the Between-Class Model 
Univariate means, standard deviations, and first and 
third quartiles for the between-class variables are 
presented in Table 4.2. All of the teacher behavior 
variables display generally large standard deviations, 
denoting the existence of considerable diversity in the 
levels of these behaviors across teachers. Although 
appearing large, the standard deviation for "School Type" 
(sd=.501) is commensurate with its dichotomous nature. The 
standard deviation for aggregated achievement (sd=5.192) 
also indicates considerable variation among class means. 
It will be seen that particular between-class predictors 
account for some of this variability. 
Table 4.3 presents the Pearson correlations among the 
class level predictors. These relationships bear some 
discussion due to their direction and magnitude. 
In terms of direction, it is immediately apparent that 
there are no negative values in the table. All but one of 
the teacher behavior variables (Interactive Time on Task) 
are positively and significantly associated with class mean 
achievement. This finding is in agreement with previous 
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process-product research on teacher effectiveness reviewed 
in Chapter Two. 
The classification of a school as effective also has a 
significant positive relationship with class mean 
achievement, as evidenced by the correlation between school 
type and achievement (r=.326). This is certainly not 
surprising given the school effectiveness research cited in 
earlier chapters. Additionally, school type is also 
positively correlated with four of the five scale scores on 
the VTBI. These findings are consistent with the Teddlie, 
et al. (1989) results indicating that teachers in effective 
schools display significantly more evidence of effective 
teaching characteristics than do those in schools classified 
as ineffective. 
The absence of a significant correlation between 
Interactive TOT and Achievement is interesting. This is a 
variable that has been found to be positively associated 
with achievement in previous studies (i.e., Stallings, Cory, 
Fairweather & Needels, 1977; Stallings & Kaskowitz, 1974). 
However, the HLM results presented next will explore the 
connection between this variable and the within-class 
SES/achievement link. 
In addition to the direction of the relationships 
depicted in Table 4.3, attention must be given to their 
magnitude as well. In particular, it must be noted that 
most of the correlations between the five scale scores of 
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the Virgilio Teacher Behavior Inventory (Class Management, 
Monitoring/Opportunity to Learn, Delivery/Questioning, 
Emotional and Physical Climate) are relatively large. These 
statistics raise a question of collinearity among the 
predictors. Such collinearity, if not addressed, will cause 
difficulties in obtaining estimates for the between class 
model. For example, larger standard errors may result which 
could lead to unreliability of parameter estimates. 
However, at present there are no clear benchmarks given in 
the literature for determining what strength of relationship 
is problematic for between-unit predictors when using HLM. 
Therefore, several strategies from the context of multiple 
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regression were used in an effort to assess the degree of 
multicollinearity present among the variables. 
First, the bivariate correlations from Table 4.3 were 
examined for coefficients of .8 or larger (Lewis-Beck, 
1987). Only one such coefficient was found between the two 
instruction scores from the VTBI (Monitoring/Opportunity to 
Learn and Delivery/Questioning). Nevertheless, examination 
of only bivariate correlations fails to take into account 
the relationship of a variable with all other variables. 
Therefore, all between-class predictors with correlations of 
.5 or greater were regressed on one another and tolerances 
(1-R2 for a variable with respect to all other regressor 
variables, (SAS, 1985)) were inspected. Tolerances of less 
than .15 (A. Tashakkori, personal communication, October 1, 
1993) would indicate multicollinearity with other variables 
in the model. No variable exhibited a tolerance of less 
than .18. 
The above is encouraging. However, in the absence of 
clear guidelines on this issue in the specification of the 
between-class model, two separate explanatory models will be 
presented. The first will assume multicollinearity among 
the five VTBI scores and will, therefore, combine them to 
obtain a total battery score. The total score will be used 
as a between class predictor along with Interactive Time on 
Task and School Type. The second model will explore the 
predictors in the conceptually logical composites suggested 
by Teddlie, et al. (1989) using an empirical model building 
strategy recommended by Bryk and Raudenbush (1992). It is 
hoped that the second model will allow for a more specific 
investigation of those teacher behaviors that influence 
achievement and/or the SES/achievement link. Descriptive 
statistics and bivariate correlations among these composite 
scores are presented later in this chapter in conjunction 
with the discussion of the second exploratory model. 
Results of the HLM Analyses 
The HLM analyses proceeded in three steps as outlined 
in Chapter Three: 1) apportioning variation between and 
within classes; 2) assessing the homogeneity of regression 
hypotheses; and 3) assessing the effects of teacher 
behaviors on within-class mean achievement levels and 
SES/achievement relationships. At each step, the latter 
built upon the former. 
Apportioning Variation: The Fully Unconditional Model 
The analysis began with fitting the equivalent of a 
random-effects ANOVA model in order to determine the total 
variation in achievement test scores existing between- and 
within-classes. The model can be termed "fully 
unconditional" as there are no predictors specified at 
either the student or class level (see Equations 13 and 14, 
Chapter Three). Table 4.4 presents results of this model. 
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The average class mean was estimated as 61.890. The 
pooled within-class or Level-1 effect, 62 ,was 90.093. This 
figure represents the total Level-1 variance. As will be 
seen below, some of the variance is explained as SES is 
introduced into the within-class model. The variance among 
the J class means, $, was 18.042. With the information on 
the variances, an estimate of the intraclass correlation can 
be computed using the following: 
p=*/(<|>+o2) <16) 
This statistic measures the proportion of the variance in 
achievement scores that is between classes. The intraclass 
correlation for these data was estimated as 0.167, 
indicating that 16.7% of the total variance in achievement 
is located between classes. Conversely, 83.3% of the 
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variance in the achievement measure is potentially 
explainable by within-class factors. 
Testing Homogeneity of Regression: The Unconditional 
Between-Class Model 
The next model regresses the SES indicator, father's 
education, on achievement test scores (see Equation 15, 
Chapter 2) at the student level but includes no predictors 
at the class level. Specifically, it tests the null 
hypotheses that the mean SES-Achievement slope is zero 
(Research Question 1) and that the intercepts (mean 
achievement) and slopes do not vary across classrooms 
(Research Question 2) by providing the average regression 
equation for the sample and estimates of the variances of 
the random effects. Also, residuals of the within-class 
parameter estimates are output to a separate data set and 
the normality assumption is checked through inspection of 
separate probability plots for each unit (Bryk & Raudenbush, 
1992). No serious departure from normality was detected for 
the present data set. Finally, the homogeneity of variance 
for the within-class errors is also tested through the use 
of a likelihood-ratio test. For this data, the H statistic 
was 142.46 with 59 df (p<.001). This result indicates that 
heterogeneity of the Level-1 variance exists among the 60 
classes in the sample. This may indicate that the Level-1 
model has been misspecified perhaps because one or more 
important predictor variables may have been omitted from the 
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model (i.e., previous achievement). However, estimation of 
the class-level coefficients and their standard errors are 
rather robust to a violation of this assumption (Bryk & 
Raudenbush, 1992). 
The results of this analysis are presented in Table 
4.5. The average of the class means is estimated to be 
61.889 with standard error .612 and t-ratio of 101.199 - The 
average SES/achievement slope is estimated to be 3.383 with 
standard error .288 and t-ratio of 11.759. This provides 
evidence that on average, student SES is positively, and 
significantly, related to achievement within classrooms, 
thus allowing the null hypothesis of Research Question 1 to 
be rejected (p<.000). 
Table 4.5 also presents information regarding 
variability among the regression equations. Specifically, 
the estimated variance of the means ($00= 18.739, df=59) 
gives clear evidence that highly significant differences 
exist among the 60 class means. Further, from the estimated 
variance of the slopes ($1X=1.280, df=59) it can be inferred 
that the relationship between SES and achievement does 
indeed vary significantly across the population of classes. 
Hence, the null hypotheses of Research Question 2 may also 
be rejected (p<.040). 
As the above chi-square tests are simple univariate 
tests that do not take into account the other random effects 
in the model, these results were cross-checked through the 
use of a multivariate likelihood-ratio test which uses all 
of the data available (Bryk & Raudenbush, 1992). 
Specifically, the deviance statistic for this model was 
compared to the deviance statistic for a restricted model 
with only a random intercept. For this data, the deviance 
statistic for the present model was 9,580.91 with 4 df. For 
the restricted model, deviance was calculated as 9,402.99 
with 2 df. Hence the test statistic, H, was calculated to 
be 177.92 with 2 df - confirming the conclusion that classes 
do vary in their distributive effects (p<.000). 
Additionally, information about the reliabilities of 
the random effects in the model are reported in Table 4.5. 
These reliability indicators were derived from the ratio of 
estimated parameter variance in each regression coefficient 
to the total observed variance in the corresponding 
estimated OLS slope. Results indicate that the intercepts 
are reliable, with approximately 83% of the variation in 
achievement potentially explainable by class level 
predictors. As expected, the regression coefficient 
associated with SES is less reliable indicating that 76% of 
the variation is attributable to sampling variance and not 
explainable by class level predictors. 
It should be noted that the estimated Level-1 effect is 
now 76.746, a reduction from the fully unconditional model. 
An index of the variance explained by the present model was 
calculated by comparing the variance estimates from these 
Table 4.5 

























Reliabilities of OLS Regression Coefficient 
Class Mean Achievement .834 










two alternative models. By adding SES as a predictor of 
achievement, the within-class variance was reduced by 15%. 
Therefore, it can be concluded that SES accounts for about 
15% of the student-level variance in achievement. 
One final statistic generated by the unconditional 
between-class model bears mentioning - that is the 
correlation between the intercept and the SES/achievement 
slope. This correlation was found to be -.113 which 
suggests that classes with high achievement tend to have 
weaker SES/achievement relationships. 
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Explaining Heterogeneity of Regression: The Explanatory 
Models 
Using the conclusions of analyses of class mean 
achievement and relationships between SES and student 
achievement as they varied by class, this multilevel 
analysis involved creating explanatory models to determine 
which teacher behavior factors contributed to achievement 
and changes in the strength of association between SES and 
achievement - the subjects broached in Research 3 through 5. 
Therefore, the unconditional between-class model was 
extended to include these factors. Two different between-
class models were explored. The first assumed serious 
multicollinearity between predictors while the second 
attempted to investigate more specific teacher behaviors. 
Explanatory Model I: The VTBI Between Class Model. As 
explained in previous paragraphs, due to the relatively 
large correlations among five of the between-class 
predictors, a model using a total battery score for the 
Virgilio Teacher Behavior Inventory (VTBI) was examined. 
This model also included Interactive Time on Task (InterTOT) 
and School Type (SCHTYPE) as between-class predictors. The 
results from this explanatory model are presented in Table 
4.6. 
Table 4.6 shows that total score on the VTBI is 
positively related to achievement after adjusting for SES 
(gamma = 2.385, p<.011). That is teachers who exhibit more 
effective teaching practices globally engender higher 
achievement in their classes. Conversely, higher scores on 
the VTBI seem to be associated with more differentiation in 
terms of the distribution of achievement (gamma= 1.208, 
p<.007). School type and Interactive Time on Task are not 
significantly associated with achievement (t=.444 and .141 
respectively). However, with regard to the SES/achievement 
slopes, it appears that classes located in schools labeled 
as effective tend to have weaker SES/Achievement slopes than 
do classrooms in their ineffective counterparts 
(gamma = -1.349, p<.037). Similarly, teachers who engage 
the highest percentage of students in interactive tasks have 
an ameliorating effect on the relationship between SES and 
achievement (gamma = -3.882, p<.003). 
Chi-square analyses were used to test hypotheses 
regarding whether residual differences among classes in a 
particular within-class parameter (either intercept or 
slope) can be attributed to nothing more than sampling 
variance. The x2 statistic of 286.36 (p<.000) indicates 
that after explaining variation in mean achievement by 
teacher variables, some significant variation remained. 
Conversely, the x2tests o f residual variance of the 
SES/achievement slopes indicates that after accounting for 
the effects of class-level predictors, no explainable 
variation remained (x2= 63.079, p<.240). 
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Table 4.6 
Results from Explanatory Model I. 
Fixed Effect 
Model f o r C l a s s 
INTERCEPT, y0 0 
SCHTYPE, y 0 l 
INTERTOT, y0 2 
VTBI, y 0 3 
Coefficient se 
Means 
5 2 . 9 8 2 
. 5 7 4 
. 3 6 1 
2 . 3 8 5 
Model f o r SES/Ach ievement 
INTERCEPT, y1 0 
SCHTYPE, yxl 
INTERTOT, y1 2 
VTBI, y1 3 
Random Effect 
C l a s s Mean, u0J 
SES/Achmt 
S l o p e , uxj 
L e v e l - 1 e f f e c t , 
3 . 5 0 8 
- 1 . 3 4 9 
- 3 . 8 8 2 
1 . 2 0 8 
2 . 6 4 8 
1 . 2 9 2 
2 . 5 5 7 
. 8 6 6 
S l o p e s 
1 . 2 0 7 
. 6 1 0 
1 . 1 8 8 














. 1 4 1 
2 . 7 5 3 
- 2 . 2 1 1 
- 3 . 2 6 7 
2 . 9 3 0 
X2 
2 8 6 . 
6 3 . 
36 
08 
p - v a l u e 
. 3 5 9 
. 3 9 3 
. 0 1 1 
. 0 3 7 
. 0 0 3 
. 0 0 7 
p—value 
. 0 0 0 
. 2 4 0 
Explanatory Model II: The Individual Teacher Behavior 
Model. Although the above model demonstrated significant 
relationships in expected directions, the original intent of 
the present study was to investigate teacher behaviors in a 
more specific manner (Research Question 5). Therefore, as 
has been stated, an empirical model building technique 
recommended by Bryk and Raudenbush (1992) was used in an 
effort to fulfill this aim. 
These authors advocate the use of a simple univariate 
regression of the empirical Bayes residuals from each of the 
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J+l equations on Z variables that might be added to the 
model. Approximate "t-to-enter" (Bryk & Raudenbush, 1992, 
p. 214) statistics may be computed in this way. The 
strategy then becomes an exercise in choosing the variable 
with the largest approximate t and entering it in the 
appropriate model, while monitoring standard errors as 
predictors enter. However, Bryk and Raudenbush (1992) 
caution that the statistics are only approximations as the 
target model is doubly multivariate due to multiple 
predictors and correlated errors across models. 
Nonetheless, "they will usually provide a good indication of 
the next single variable to enter one of the Level-2 
equations" (p. 215). Given this caveat, and their 
additional recommendation to fit a tentative model for the 
intercept before fitting models for random slopes, the model 
for achievement was built before moving on to the model for 
the SES/achievement slopes. 
It was expected that the relatively high correlations 
among the five scores from the VTBI would cause difficulties 
in finding predictors which made unique contributions to the 
explanatory power of the models. Thus, composites of the 
most highly correlated were created in an effort to 
alleviate this difficulty. Table 4.7 summarizes these 
consolidations. Specifically, the three score scheme for the 
VTBI cited by Teddlie, et.al (1989) was computed yielding a 
score for classroom management (MANAGE), instruction 
(INSTRUCT), and classroom climate (CLIMATE) for each 
teacher. Descriptive statistics and correlations among 
Table 4.7 
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these predictors and achievement (aggregated to the class 
level) are presented in Tables 4.8 and 4.9, respectively. 
It should be noted that high correlations persist among 
these three composite scores, and any results derived from 
them should be viewed with caution. 
Once these composites were constructed the process of 
building the model for achievement was begun. Examination 
of the approximate t-scores generated by the unconditional 
between-class model revealed that the composite MANAGE 
should be entered first into the intercept model. Once 
entered, however, no other composite reached significance. 
At this point, the process for fitting a model for the 
SES/achievement slopes was initiated. The largest t-to 
enter for the slopes model was Interactive Time on Task 
(INTERTOT), followed by INSTRUCT and School Type (SCHTYPE). 
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Beyond these predictors, no others reached significance. 
The outcomes of this exploratory model are offered in Table 
4.10. 
Table 4.8 








































The results displayed in this table are not profoundly 
different from those in Table 4.6. They have, however, been 
made slightly more specific. First, CLIMATE and INSTRUCT as 
composites distinct from the total VTBI score used in the 
earlier model were non-significant as predictors of 
achievement in the present model. Thus, it can be said that 
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teachers scoring higher on items which measure those skills 
involved in classroom management produce greater achievement 
within their classrooms (gamma = 2.387, p<.001). Second, 
scores on instruction scales were significant in predicting 
SES/achievement slopes. However, classroom management was 
not important in predicting slopes within classrooms. So, 
it can be said, teachers with higher INSTRUCT scores tend to 
be more differentiating in the distribution of achievement 
in their classrooms (gamma= 1.029, p<.003). The results for 
INTERTOT and SCHTYPE are identical to those specified in the 
earlier model. 
Again chi-square tests were conducted on residual 
variances with similar results. After accounting for class-
level predictors, significant variation remained in the 
intercept (achievement) while none remained in the slopes. 
This is not surprising recalling that the reliability of the 
slopes (.239) denoted that only some 24% of the variability 
was potentially explainable by class-level predictors. 
The reduction in these variance components from the 
unconditional model is noteworthy. Table 4.11 summarizes 
the changes in estimated parameter variance for the random 
effects from the unconditional between class model to the 
present model. Differences between two estimates, expressed 
as a proportion reduction in parameter variance, %R2, 
relative to the unconditional model are also presented in 
Table 4.11. 
Table 4.10 
Results of the Explanatory Model II. 
Fixed Effect 
Model f o r C l a s s 
INTERCEPT, y0 0 
MANAGE, y 0 1 
Coefficient se 
Means 
Model f o r SES/Ach i 
INTERCEPT, y l 0 
INTERTOT, y±1 
INSTRUCT, y1 2 
SCHTYPE, y 1 3 
Random Effect 
C l a s s Mean, u 0 J 
SES/Achmt 
S l o p e , u1;/ 
L e v e l - 1 e f f e c t , r « 
5 4 . 0 4 8 2 . 1 7 2 
2 . 2 4 2 . 6 2 8 
e v e m e n t S l o p e s 
4 . 2 1 2 1 .070 
- 3 . 9 6 1 1 . 1 5 3 
1 . 0 2 9 . 3 1 9 
- 1 . 2 9 0 . 5 7 7 
Variance 
Component 
1 4 . 9 0 7 
. 3 0 3 






3 . 5 6 7 
- 3 . 4 3 5 
3 . 2 2 9 
- 2 . 2 3 8 
X2 
2 8 6 . 




. 0 0 1 
. 0 0 2 
. 0 0 3 
. 0 3 5 
p-value 
. 0 0 0 
. 2 8 6 
Table 4.11 
Proportion of variance explained by models. 
U n c o n d i t i o n a l Model 
E x p l a n a t o r y Model I 
E x p l a n a t o r y Model I I 
Class Mean 
Achievement (%R2> 
1 8 . 7 3 9 
1 5 . 4 2 3 (17.7%) 
1 4 . 9 0 7 (20.5%) 
SES/Achvmt 
Slopes (%R2) 
1 . 2 8 0 
. 4 7 7 




DISCUSSION AND CONCLUSION 
Discussion 
These analyses have sought to identify teacher 
behaviors which have a positive effect on achievement while 
simultaneously ameliorating the effects of socioeconomic 
status on that achievement. The investigation focused on 
sixty classrooms - thirty from schools labeled as effective 
and thirty from schools labeled as ineffective. Unlike any 
previous study of teacher behavior, the present inquiry 
explored the effects of classroom practices on the 
distribution of achievement within the classroom as well as 
on mean levels of achievement through the use of the 
Hierarchical Linear Model (Raudenbush & Bryk, 1986). 
Additionally, unlike most studies using HLM, true behavioral 
data from the classrooms were collected for analysis. 
Schools were labeled as effective or ineffective by 
using residual scores from a regression analysis. Those 
schools with achievement scores that were .75 standard 
deviations above what was predicted by the socioeconomic 
status of the school were considered effective while those 
with achievement scores a like distance below what was 
predicted were regarded as ineffective. Twelve schools, six 
from each effectiveness sector, were then randomly selected. 
From within these schools, five teachers from grades three 
and five were randomly selected." 
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Data on teacher behaviors were gathered through 
classroom observations during which six dimensions of 
effective teaching were evaluated. These behaviors were 
interactive time-on-task, classroom management, strategies 
for monitoring student progress and providing opportunities 
to learn, strategies for presentation of content and 
questioning techniques, social/psychological environment of 
the classroom, and physical attributes of the room. Not 
unexpectedly, these teacher behaviors were found to be 
positively and significantly correlated with one another. 
Due to this finding and the lack of direction in the 
literature pertaining to the collinearity issue, model 
building proceeded from an exploratory standpoint. Once 
unconditional models were examined and their results 
indicated that there was significant variation in the class-
level regressions, total battery scores from state 
achievement tests and the relationship between those scores 
and SES, measured by fathers' education, served as the 
dependent measures of two explanatory models. The first 
model dealt with the teacher behaviors in concert, while the 
second sought to isolate more specific teacher behaviors 
which might be associated with achievement and the 
relationship between SES and achievement in the classroom. 
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Impact of Class-Level Variables on Achievement 
This project revealed that there was indeed variation 
at the class level with regard to achievement and that this 
diversity could potentially be explained by class level 
factors. For the present data, it was found that higher 
total scores on the Virgilio Teacher Behavior Inventory were 
positively related to the level of achievement in the 
classroom. Specifically, teachers who are proficient 
classroom managers; who are able to present relevant 
information clearly and to question effectively; who are 
diligent in monitoring student progress and ensuring the 
maximum opportunity for every student to learn; and who 
accomplish all of the above in an environment which combines 
high expectations for learning with a genuine investment of 
self in the students do increase the achievement of children 
in their charge. Undoubtedly, these findings confirm what 
has been shown with previous process-product research. 
Yet, when the VTBI was broken into three operationally 
distinct scales, the only significant predictor was 
classroom management. Although it was expected that 
instructional concerns would be primary to determining the 
level of achievement in the classroom, perhaps this finding 
is not so surprising. It is clear that the teacher who 
cannot execute the mundane activities of a classroom, such 
as collecting lunch money, distributing materials, or 
gathering his/her students into a line for a trip to the 
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lunchroom or playground, in an efficient manner will most 
certainly not have time to instruct. This assumes, however, 
that given the time, the teacher knows how to use it 
effectively. 
From a methodological standpoint, however, there may be 
another factor to consider. Even when aggregated into three 
composite scores, the VTBI scales were still relatively 
highly correlated. In view of the lack of information on 
the effects of multicollinearity at the group-level when 
using HLM, it is difficult to know what effects such 
correlations have on the estimates. Thus, it could be that 
one of the other scales may also impact achievement at the 
class level, but the model did not detect it. 
The results concerning the relationships between 
interactive time on task, school type and class level 
achievement are incongruous with some previous research on 
teacher and school effectiveness. Neither of these 
variables was significant in predicting achievement at the 
class level. 
With regard to the time on task variable, as suggested 
above, classroom management techniques may be preeminent 
when discussing the effectiveness issue. Perhaps Socrates, 
himself, would fail to impact achievement if he had 
difficulty prioritizing the bureaucratic tasks of his 
classroom, thus leaving little time for engaging his 
students in interactive tasks. In addition, some more 
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recent work in the area of time on task has shown that this 
variable may not be as important in impacting achievement as 
was previously suspected. 
Teddlie, et al. (1989) demonstrated that teachers in 
effective schools exhibit more effective teaching behaviors 
than their counterparts in ineffective schools and that the 
variance of behaviors is smaller in effective schools. 
Therefore, logically, it would seem that the designation of 
a school as effective would denote more effective behaviors, 
ergo a significant impact on achievement. However, such was 
not the case with these data, although the relationship was 
positive in direction. It seems from these results that 
teacher behavior on a class by class basis has more to do 
with impacting achievement than the effectiveness or 
ineffectiveness of a school overall. Such a viewpoint makes 
sense when it is recognized that although there tend to be 
fewer ineffective teachers in effective schools with the 
opposite holding true in schools labeled as ineffective 
(Crone, 1992; Virgilio, et al., 1991), there are still 
teachers in each setting that do not fit their school 
profile. This finding points to the veracity of the notion 
that the keeper of the door to the classroom may truly be 
the determiner of student success. 
It has been seen that while total VTBI and the 
composite score for classroom management significantly 
impacted achievement; interactive time on task and school 
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type did not. Of the variation in achievement potentially 
explainable by class-level variables, explanatory models I 
and II were successful in explaining approximately 18% and 
20% of that variability, respectively. These percentages 
exceed those reported by Teddlie, et al. (1984) and Reynolds 
(1992). However, it must be acknowledged that after 
entering the teacher behaviors discussed above into the 
intercept models, there remained significant within-class 
variation. Clearly, factors not considered in this study 
are operating to a significant degree. 
Impact of Class-Level Variables on the SES/Achievement Link 
It should be noted at the outset that the present 
study's inclusion of an exploration of the within class 
SES/achievement relationship represents a unique 
contribution to the knowledge base of effective teaching, 
and the findings point to an intriguing configuration of 
results for class-level variables which impact this 
relationship. The pattern of direction differs somewhat 
from that anticipated at the study's inception. The 
questions posed in Chapter One concerning the within class 
slopes were directional in nature. It was believed that all 
of the class level factors included in the models would 
weaken the SES/achievement relationship. This belief 
obviously implies an equity perspective - one which focused 
exclusively on the academic progress of the lower end of the 
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socioeconomic continuum. However, as was seen in Chapter 
Four, this was not the case. The teacher behaviors measured 
with the VTBI showed the opposite trend, suggesting that 
particular actions on the part of teachers maximize the 
potential of all students, regardless of SES - a quality or 
an excellence focus. Although these results certainly 
warrant attention, the methodological concerns stated above 
for the intercept (achievement) models must be echoed for 
the SES/achievement models as well. 
Interactive time on task was found to be inversely 
related to differentiation in the classroom on the basis of 
SES. Although studies in the past have been able to link 
this variable to mean achievement levels, the present study, 
for the first time, reveals that this variable is also 
instrumental in ameliorating the effects of SES on 
achievement. That is, academic activities which require 
direct contact with teachers, as opposed to independent 
seatwork-type assignments, help low-SES students to achieve 
at a level closer to that of their middle-SES classmates. 
From what is known about the lack of educational support in 
the homes of low-SES students, it makes sense that giving 
these students firsthand experiences with a supportive 
teacher would foster greater academic success more 
commensurate with middle-SES children in the classroom. 
Additionally, it could be said that these teachers are 
better at gaining and keeping the attention of all 
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socioeconomic groups in their classrooms. In this sense, 
they are less differentiating on the basis of SES. 
Similarly, a negative relationship between school type 
and the SES/achievement link was also uncovered. Effective 
schools overall seem to render SES a less effective 
indicator of achievement within classrooms than do 
ineffective schools. Raudenbush and Bryk (1986) studied the 
differences between Catholic and public high schools and 
found Catholic schools to be less differentiating with 
respect to SES. Indeed, the majority of the literature does 
support such a finding. Placed in the framework of equity, 
this result is unquestionably in the expected direction. 
Interestingly, however, the data reveal the opposite 
relationship when it is the classroom and not the school 
which is considered. A stronger association between 
socioeconomic status and achievement was uncovered in 
classrooms. The data establish that teachers who received 
higher scores on the total VTBI and the INSTRUCT composite 
tend to be more differentiating on the basis of SES. This 
finding seems to be at odds with the results for effective 
schools. Moreover, it is in direct opposition to the stance 
taken by equity advocates who assert that an effective 
teacher, or school, should not only raise overall 
achievement scores, but should also raise the scores of 
students from low socioeconomic backgrounds to reflect the 
performance of the entire group. These results, however, 
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are easily integrated with the previous finding of a 
positive association between the VTBI and mean achievement. 
Although low-SES students may be scoring below their middle-
SES classmates in the classroom of an effective teacher, the 
entire group is outscoring students in the ineffective 
classroom. This substantiates Crone's (1992) findings at 
the class level. Teddlie, et al. (1984) and Mortimore and 
Sammons (1987) relate a similar result at the school level. 
All found that low-SES students in effective educational 
settings achieved at a significantly higher level than 
middle-SES students in ineffective settings. 
The direct nature of the relationship between the 
SES/achievement link, total VTBI, and the INSTRUCT composite 
can also be viewed from the reverse perspective. It could 
be said that ineffective teachers are less differentiating 
with respect to SES because all of the students in their 
classrooms do poorly! 
Considered separately, the findings for school type and 
the VTBI are not difficult to interpret. The obstacle comes 
when these two findings must be reconciled to one another. 
This seeming contradiction could be accounted for by the 
fact that only a few teachers in each school were part of 
the current study. Therefore, the possibility exists that 
although more differentiation is occurring in the included 
classrooms, for the school overall, the opposite trend is 
pervasive. 
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It is also possible that the definition of school type 
holds an explanation of this result. School type was 
determined by comparing predicted school achievement levels 
with actual achievement levels after controlling for percent 
free lunch. According to the HLM analyses, then, schools 
with higher than predicted achievement (based on student 
intake) are associated with flatter slopes, in other words, 
less association between SES and achievement school-wide. 
In these schools low SES students are performing above what 
might normally be expected of them. Inasmuch as this is 
true, these schools are less differentiating on the basis of 
SES. 
Conversely, when examining behavior within the 
classroom, effective teachers in effective schools are 
maximizing the potential of all students. This maximization 
would certainly have the effect of raising mean achievement 
above what was predicted on the school level, but it also 
appears to have the effect of increasing the association 
between SES and achievement on the class level. Combined 
with the results for time on task, it is clear that 
effective teachers are getting and keeping the attention of 
all his/her students. Once they are attending to appropriate 
academic tasks, not only are low SES students achieving at a 
greater level than predicted, but also the cumulative 
effects of the more supportive higher SES home and effective 
teaching at school are propelling those students at the 
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higher end of the SES continuum above their predicted 
outcomes. Therefore, the association between SES and 
achievement is increased. 
The observed inconsistency between class and school 
level results unquestionably suggests an area of research 
that must be explored. As Bryk and Raudenbush (1992) 
recommend, the models for classifying schools as 
effective/ineffective must be more detailed and must include 
more school policy-type variables. Had such variables been 
available and utilized for these data, the results for class 
and school levels may have been more compatible. These 
findings also indicate that modeling the relationship 
between socioeconomic status and achievement at only the 
level of the school as did Raudenbush and Bryk (1986) is 
insufficient for fully understanding those factors which 
mediate it. Other investigations similar to the present one 
are needed which utilize true behavioral data at the teacher 
level to investigate the effects of teacher action on the 
within class SES/achievement relationship. 
Limitations of the Study 
Limitations of the Model 
It should be noted that the specification of the 
within-class model has a number of limitations. First, as 
the primary focus of the study is the examination of the 
relationship between SES and achievement, the reporting of 
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SES data by the children in the sample may be problematic. 
Research has indicated that elementary children may be 
incapable of accurately describing the educational level or 
occupation of their parents. Although these data were 
verified with classroom teachers, errors may still have 
occurred. Secondly, it is plain that father's education as 
a single within class predictor may have been inadequate. 
Certainly the inclusion of other contextual data would have 
allowed for a more accurate depiction of the distribution of 
achievement within the included classrooms. For example, 
modeling the relationships of variables such as percent 
minority, ethnicity, and gender with achievement would have 
all been informative. Additionally the interactions of 
these variables with SES may have proven significant. 
Investigation of the gender by SES interaction may have been 
particularly interesting given the current high level of 
concern for the susceptibility of young minority males to be 
victims or perpetrators of violent crime. Further, 
previous achievement data on the students would have 
enriched the results of the study. Although these data were 
too costly to collect within the confines of the current 
project in that such information was only available with the 
consent of every parent of the some 1300 students involved 
in the study, succeeding inquiries would benefit from their 
presence in both intercept and slope models. 
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Although all of the variables mentioned above are 
worthy of inclusion in subsequent investigations of the 
issues explored here, researchers must be cautious in the 
number of level-1 predictors which are specified as random 
when using HLM. The number of variance-covariance 
components to be estimated in a two level model rapidly 
increases with the number of random predictors in the level-
1 model. As this number grows, significantly more 
information is required to obtain these estimates. It may 
be that particular models can sustain only a limited number 
of random effects (Bryk & Raudenbush, 1992). Nonetheless, 
the means and SES/achievement relationships depicted in the 
study were almost certainly mediated by one or all of the 
aforementioned variables and should be interpreted 
accordingly. 
It should also be recalled that only two elementary 
grades were included in the sample. While pertinent to 
future academic success, there is evidence that the 
processes at work in the primary grades are distinct from 
those at the middle or high school level. Further, the 
schools from which the students were sampled were selected 
from an area to which travel was convenient. There were, 
however, both rural and metropolitan schools included in the 
sample. In addition, because the presence of the 
researchers required the approval of the principal of each 
school, their participation must be considered voluntary. 
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This suggests the possibility of structural differences in 
these settings and cautious generalization to non-
volunteering schools is advised. Inasmuch as the 
achievement data were limited to only those students present 
on the days the test was given, a degree of 
unrepresentativeness is present in the data. 
It must also be noted that the achievement data for 
this project were derived by combining scores on language 
arts and mathematics subscales of the LEAP test. Although 
this arrangement was adequate for the purposes of the 
present study, subsequent research may wish to build 
separate explanatory models for each of these areas. It is 
known that the processes involved in dealing with verbal and 
quantitative information differ. Therefore, it stands to 
reason that the relationship between SES and achievement in 
these domains may also differ. Investigations of these 
differences could be fruitful. 
Limitations of the Methodology 
Albeit useful for uncovering hertofore undiscussed 
interrelationships of variables like the within class 
SES/achievement relationship, HLM falls short of being the 
methodological savior of school and teacher effects. 
Specifically, the pattern of intercorrelation which was 
exhibited among the between class predictors is not an 
unusual occurrence, yet the effects of such 
multicollinearity have not been discussed by research 
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methodologists. As the use of multilevel models has quickly 
become the standard methodology for scrutinizing the effects 
of teachers and schools, studies which investigate the 
effect of such collinearity must be undertaken to better 
inform the population of users as to its consequences. 
Perhaps this could be done by examining the differences in 
parameter estimates and significance levels between 
coefficients generated using sufficient statistics 
matrices - the heart of any HLM analysis - built with 
variables with varying degrees of association. 
In the same vein, information concerning the data used 
to build the vital sufficient statistics matrices is 
pointedly absent from studies using these models. Again, as 
the discussion and use of these models has spread from the 
methodological community to use by a more general practice 
oriented group of researchers (and thus perhaps less well 
versed in the methodological peculiarities of these models), 
this information is crucial for consumers of this research 
in determining if the models have been constructed from 
operationally distinct components. 
Conclusion 
The picture which emerges from these analyses is 
characterized by a conflict between the interests of 
"equity" and "excellence." On the one hand it seems that 
effective schools are more equitable in their distribution 
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of achievement, while on the other, effective teachers tend 
to be more likely to generate higher achievement for all 
even at the peril of equity, per se. Although most school 
and teacher effectiveness researchers would contend that 
these two concerns must both be served, it is unclear if 
they can be successfully dealt with concurrently given the 
present configuration of the public school in the United 
States. 
It could be argued that equity in educational 
attainment is an unreasonable goal in that some person's or 
group's achievement must always be subordinate to that of 
some other person or group. If a teacher is truly effective 
for all the students in his/her class, they will all achieve 
at a greater rate. Thus, those who started at a 
disadvantage may appear to retain this disadvantage. 
However, as has been seen, such a judgement is completely 
dependent upon the group to which these students are 
compared. 
Although equity for all students at all times is 
impossible, it should not be the case that the group which 
is consistently short-changed be those students with low-SES 
backgrounds. Research has pointed to the fact that low-SES 
children do not need the same kinds of instructional 
strategies as their more socioeconomically advantaged 
classmates. Perhaps it is time that these children were 
allowed the opportunity to be schooled in ways that meet 
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their special needs - even if this means giving these 
opportunities in a separate setting. It may be necessary 
for effective teaching researchers to investigate some of 
the schools now emerging which have chosen just such an 
approach. 
Further, when considering the increased relationship 
between SES and achievement in the effective classroom, it 
would also be interesting to investigate the impact of a 
teacher's personal orientation with regard to the issues of 
equity and excellence on the SES/achievement relationship in 
his/her classroom. Various questions might be posed. Is 
the maximization of every child's potential - the increased 
association between SES/achievement - a conscious choice or 
a natural outgrowth of effective teaching behaviors? Does a 
teacher who embraces more of an equity perspective 
consciously target low SES children for additional 
attention, and what effect does this attention have on mean 
achievement levels and the SES/achievement slope within 
his/her classroom? Do the means and slopes of effective 
teachers who differ only in their orientation to delivering 
instruction to their students (i.e., equity vs. quality) 
vary? 
Another issue which is inextricably tied to the issues 
of equity and excellence is the matter of how achievement is 
defined. Since all of the judgments made about these two 
issues are based on comparisons of one group to the other, 
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perhaps more thought should be given to what types of skills 
are being utilized to make these comparisons. For the most 
part, school and teacher effectiveness research (including 
the present study) have used the most convenient measures of 
student attainment - norm-referenced or state criterion-
referenced examinations. These instruments, for the most 
part, are multiple-choice and product-oriented. It could be 
that the effects of the kinds of teacher behaviors that make 
the most difference in terms of educational attainment are 
not adequately captured with such an instrument. Although 
more costly to gather, it seems the use of more process 
oriented evaluation data is fundamental for deepening our 
understanding of what good teachers do. Once this type of 
data had been gathered, comparisons of results could be 
made. It is likely that the models for SES/product-oriented 
evaluation slopes and SES/process-oriented evaluation slopes 
would be very different. 
Methodologically, the present study addresses some 
questions about the uses of HLM as a viable tool for 
classroom research and raises others. Although most of the 
results of this project echo those found with other 
methodologies, it could be asserted that because HLM more 
accurately models the nested structure of the data, its 
findings are more theoretically satisfying. However, it is 
difficult to envision a study seeking to measure similar 
teacher behaviors which would not encounter the same pattern 
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of intercorrelation. Investigations must be made which can 
offer some guidance as to the effects of significant 
correlation among Level-2 predictors and what strategies, if 
any, should be employed to deal with these effects in the 
event that they are a threat to the validity of results 
generated. 
Methodological concerns notwithstanding, the results of 
this project are encouraging. Taken together with other 
studies which have noted that school effects explain 8-15% 
of the variance in individual student achievement (Bosker & 
Scheerens, 1989; Reynolds, 1992), there is clear evidence 
that given enough time in effective educational settings, a 
child's education attainment may be impacted significantly. 
Further, the unprecedented findings of the present study 
concerning the link between SES and achievement give 
evidence that this relationship is not one which is 
impervious to effective teaching. Most encouraging, 
however, is the fact that the variables investigated may 
all, in some sense, be manipulated. That is, it is within 
the power of those involved with learners on a day to day 
basis to improve and/or acquire the behaviors necessary for 
optimizing each child's opportunity to succeed academically. 
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Your class has been chosen to be part of our research at 
LSU. These questions help us to get to know you a little 
better. Please answer the questions very carefully. 
Please write your teacher's name 
2. Are you a girl or a boy? (circle the number of the 
correct answer)? 
girl - 1 
boy - 2 
3. What is your race? 
Black - 1 
White - 2 
Hispanic - 3 
American Indian - 4 
Asian - 5 
4. How much education does your father have? 
Finished middle school - 1 
Some high school - 2 
Finished high school - 3 
Some college - 4 
Finished college - 5 
Went to graduate school after college - 6 
5. How much education does your mother have? 
Finished middle school - 1 
Some high school - 2 
Finished high school - 3 
Some college - 4 
Finished college - 5 
Went to graduate school after college - 6 
6. How many brothers and sisters do you have? 
7. What is your mother's occupation? (Where does she work 
and what does she do on her job?) 
8. What is your father's occupation? (Where does he work 
and what does he do on his job?) 
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